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Aeheninnh fruit of the fir tree, 57. 260. 

ABmme»y a substance analogous to white of egg, contained in 

the seed, 284. 429. 
Albumtan, the young layers of white wood, S9. 89. 
AmendtmenU, improYement of soil by the admixture of foreign 

ingredients, 187. 
Arnnioty nutritive fluid of the germ, or embryo plant, 283. 
Annvahy plants living but one year, 203. 340. 375. 410. 
AnnyJar seetiont a ring cut through the bark, 88. 
Anthers, a small bag filled with pollen, situated on the summit 

of a stamen, 245. 260. 354. 
Artificial graues, not permanent grasses, but entering into a 

course of cropping, as lucerne, clover, 130. 206. 416. 
AsaolementSf the rotation of successive crops, or the cultivation 

of simultaneous crops, 180. 200. 209. 215. 
Azote, a principle abounding in the animal kingdom, and in 

small quantities in some vegetables, 97. 435. 

Braetete, or floral leaves, peculiar to some plants, growing very 
near the flower, and liable to be mistaken for it; being 
sometimes coloured, as in the Hydrangea, 56. 

Calyx, or flower-cup, consisting of sepales more or less sol- 
dered together, 241. 

Cambium, the returning sap, after it has been elaborated in the 
leaves, 16. 85. 223. 364. 

Carbon, charcoal perfectly pure, 77. 92. 137. 360. 384. 

Carbonic acid, the combination of carbon and oxygen, HI. 
137. 189. 193. 

Carpel, consists of a seed-vessel surmounted by a style, which 
is crowned by a sdgma, 244. 273. 

CeUular system, a tissue of cells resembling a honeycomb, and 
forming one of the elementary organs of vegetables, 11. 37. 
41.3Sa 
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CchamgUa, a snail eolmmi aroond vrindi die caipeb are situ- 
ated when tfaey ne vertidDale, 5^74. 
CSmbo, a imall fcathcfj toft growiog witlim the gquwu and 

attached to tbe seed, 25a 
Campammd fowen^ tbe family of Sympemesiaj one of tlie class 

of beads of tUawen whose antfaeis cobeie so as to fonn n 

tube aroimd tbe style, ^5S. 
ComptmtJt leaves, oonsistiiig of screnl leaflets articnlated, but 

united by a oommon footstalk, 52. 
Ome, an aggr^ation of fruits separated by bnctec, S78. 
Care, cells containing seeds, 275. 
Corolla, the petals of the flower, 241. 26a 
CUyledomM, the seminal leaves which nourish the young shoot, 

81. 
Cubn, straw, 42a 
Cuseuta, dodder, a parasitical plant which attacks several of 

the artificial grasses, 373. 
Cutide, tbe external skin of the plant, 14. 43. 282. 
Cffme, a bunch of flowers growing on irregular flower-stalks, 

247. 
Cjfnipt, insects which perforate plants in order to deposit their 

eggs, 249. 367. 

Deeiduoui leaves, lasting but one season, 66. 
Dehiscence, mode of opening of the pod, 266. 
Dicotyledons, seeds having two cotyledons, 31. 330. 338. 
Dissected haves, leaflets growing from a single footstalk,. 52. 
Dorsal rib, the midrib of the leaf, 51. 
Drupe, or Drupa, stone fruits, 270. 

Endocarp, the interior lining of the pod, 268. 

Endogenous plants, whose stems grow internally, 31. 60. 370. 

Endapleura^ internal skin of the spermoderm, 282. 

Epicarp, external skin of the pod, 268. 

Epidermis, external covering of the plant, 14. 43. 126. 

Ergot, a disease peculiar to rye, 375. 

Erisiphe, a fungus which attacks the leaves of plants, 373. 

Exogenous plants, whose stems grow externally, 3 1 . 330. 

Eye of fruits, formed by the remnants of tbe leaves of the 

calyx, 275. 
Eyes of plants, germs before budding, 63. 229. 

Fixed oibf exclusively contained in the seed, except in the 

olive, in which it is also in tlie pulp, 92. 98. 429. 
Floral leaves. See Bractea. 
Florets, small flowers forming a head, 257. 261. 
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FolioUs, small leaves forming a compound leaf, 355. 
FcUicleSy a species of double carpel, 272. 

Germs, the origin of a bud, 45. 62. 221. 229. 

Glume, husk of oats, 426. 

Gum, a mucilaginous secretion common to idl leguminous 
plants, and' to a great number of fruit trees bearing stone 
fruits, as the cherry and the apricot, 99, 100. 

Gvm resinst a mixture of the two v^etable products from 
which their name is derived, and common to all umbelli- 
ferous plants, 101. 

Habitation- of flafds, their geographical distribution on the 

face of the earth, S33. 
Head offlowers^ a number of florets forming a head ; as the 

daisy, the sunflower, &c., 247. 254. 256. 

Infiorescenee, mode of flowering, 248. 

InvdMicrumf a ring of leaflets surrounding an umbel, 247. 

Liber, bark, 88. 

MeduUary rays, in wood, proceeding from the centre to the 

surface, 37. 
Mesocarp, the intermediate layer of the. pod formed from the 

pabulum of the leaf, 269. 
Metoipermat the intermediate layer of the spermoderm, 282. 
Momocotyledone, plants having one cotyledon, 31. 

Nectary, an organ at. the base of the petals, secreting a sweet 
juice called nectar, 242. 

Ovary, the seed-vessel, 244. 258. * 

'Pabuhmi, a layer of the cellular system, foiming the internal 
part of a leaf, 49. 

Palmated, leaves whose ribs diverge from the footstalk, like the 
palm of the hand, 51. 

PappuM, a feathery tuft which serves to transport the seed (b a 
distance, 258. 

PectUiarJmieesy juices secreted from the cambium, 96. 

JPtdatum, leaves having the form of the foot, 52. 

Pedicel, or pedunde, footstalk of the flower, 34. 

Peltate, target-shaped leaves, 51. 

Pennated, leaves in which the smaller ribs expand from the prin- 
cipal rib, like the feathers of a quill, 51 . 
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Perennicibf plants living several yean» 904. 
Pericarp, covering of the seed, and origin of the fruit, S65, 
Petals, the leaves of a flower forming the corolla, 241. 354. 
Petiole, footstalk of a leaf, 34. 5a 60. 354. 
PUtU, composed in general of several carpel^ 244. 
PoBen, a powder contained in the anthers^ 945. 
Pome, a name for all fruits whose seeds are pips, 275* 
^rimofdial Uavee, the first regular leaves that expand, 5Sm 
P$eudotperma, fruits of compound flowers, and the gramime* 
ous family, consisting of the seed surrounded by the peri- 
carp, 280. 

Bacemus, flowers growing in long dusters, like currants, S47. 

Raeei of plants, derive their origin from the saiiie species s and 
the points in which they differ are of so decided a characters 
that they are continued from the parent plant to its ofi&pring, 
344. 

Radical leaves, leaves near the root, 55. 

Radix, root, 21. 

Receptacle, the base whence the pedicels of the umbel radiate, 
247. 255. 

Resins, volatOe oils modified by the action of oxygen ; as pitch, 
tar, and turpentine, 100. 

RJUzoetonia, a fungus which attacks the roots of lucerne and 
saffron, producing the disease called death, from its fintality, 
373. 

Rhizomorpha, a false parasite which attacks wood, and reduces 
it to a vegetable mould, 370. 

Rhizophora, or mangrove, a tree whose branches bury them- 
selves in the ground and strike root, 224. 

Rust, a disease of grasses, 375. 

Semnal haves, cotyledons* expanded, 54. 

SepaUs, leaves forming the calyx, 241. 

SiUques, pericarps of the cruciform family, 272. 

SmMt, a fungus, under the form of a black powder, attacking 

the ears of com, 374. 
Spdt, TViticum Spdtts, a ^ecies of wheat, 420. 
Spermoderm, the skin or covering of the seed, 259. 282. 421. 1 
Spike, or Spiea, a mode of flowering, 247. 
Spongide, an expansion of the cellular integument at the 

extremity of the root, resembling a small sponge, being fiiU 

of pores, by means of which the root absorbs water frcmi 

the soil, 17. 
Stamens, slender filaments surrounding the pistil, and each 

supporting an anther, 245 252. 260 304. 
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JPinan vidgarit ; Leguminous family. Dicotyledon. 

Of Stem* 

h by Stipula. 

e e. Petiole, or common leaf-stalk. 

d df Folioles of the compound leaf. 

« e, Apei of the leaf. 

yf, TendrUy tenninating the petiole of the leaf. 

g ffy Peduncle or flower-stalk springing from the axilla, and 

dividing it into two pedicels. 
i t. Pedicels. 
k ky Axilla of the leaf. 
I, The flower. 

m m. The calyx. 
n n. The corolla. 

Of The standard, or superior petal. 

p p. The two wings, or lateral petals. 
q. The carina, or two lower petals soldered together, seen 

interiorly. 
r. The torus, or base of the flower. 

«, The stamens, nine of which are half soldered together 

by their filaments. 
«i The tenth stamen free. 

t if The anthers. 
9UW9 The pistil — 9, the ovary ; «, the style ; 10, the stigma, 

bearded. 
Xf The fruit or pod, of which a portion has been re* 

moved in order to show the seeds, 
y y. Hie seeds attached to the upper suture of the pericarp. 
z Zf Firmeules, or ligatures attaching the seeds to the 
pericarp. 



PLATS I. 



y»» 


A seed detatfaed. 


5*. 


The cicatrice. 


y^. 






the two cotyledons. 


A, 


Theradicle. 


B B, 


The two fleshy cotyledons. 


c. 


Theplumula. 
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WILD TULIP. 



T^iHpa 9yhft8tris: family Liliaceous, Monocotyledon. 

a, Stem. 

hy That part of the stem which forms the peduncle of the 

flower. 
e e e. Leaves. 
d df Flowers with six pieces disposed in two rows, bearing 

the name of Perigone. 
e. Torus, or base of the organs of the flower. 

fy Filaments of the stamens, bearded at their base. 

f^y The anthers. 
gy The pistil, composed of the ovary and the stigma, 

having no style. 
g^y The ovary. 
g^f The stigma crowning the ovary, composed of three 

cells. 
C Cy The pistil enlarged and grown into a fruit. 
C e^i The fruit cut open, to show the three cells, separated 
by partitions, and enclosing each two rows of seeds 
attached to the centre of each cell. 
hy A separate seed. 

A*, The same cut through lengthwise, to show the sper- 

moderm, the albumen, and the embryon. 
iy The sperraoderm. 

hy The albumen. 

/, The embryon. 

I', The embryon alone, showing it to be of one piece, or 

monocotyledon. 
imy The bulb. 

n. The base, representing the trunk or stem. 

o. The roots, 

jy, A lateral branch. 
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PLATE III. 



CHIMA-ASTKR. 



AtUr ekinensU; SfngeoBaauA family, or Compound Flower. 

a, The stem. 

hf A branch.' 

e Cf Leaves. 

df A head not blown. 

d}, A head in blossom. 

€'e, Folioles composing the involucre. 

ft Floral leaves, approximating to the form of the folioles 

of the involucre. 

y« Ldgulate florets situated around the disk. 

g^, A single floret remaining on the head, all the others 

being taken off, 

h. Tubular florets situated on the disk or centre of the 

head. 

Ai, A single tubular floret remaining on the disk. 

g^^, A ligulate floret magnified. 

i, Tube of the calyx soldered on the ovary. 

kt Edges of the calyx terminating in layen or pi^>pu8. 

4 Ligulate petal terminating in fine teeth 

M, Two stigmas. 

A^ S A tubular floret magnified, 

t'l, Tube of the calyx soldered on the ovary. 

Ai, Pappus crowning the calyx. 

P, Tubular petal terminating in fine teeth. 

m\ Stigmas. 

»> Upper part of the style bearing the stigmas. 

»i. The same magnified. 

»i S The lower part of the style. 

mty The two stigmas enlarged to see the sweeping hairs. 

I^iy Tubular petal split lengthwise, and spread open. 
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PLATE ni. 

o o, The fine filaments of the stamens. 

p p, The five anthers soldered together, and forming a tube. 

9, The fruit entire, crowned by the pappus. 

r, The fruit magnified. 

«, The cicatrice, by which the fruit adheres to the recep- 

tacle. 

t, The border of calyx magnified, showing a single hair 

truncated, inserted in a ring of teeth, the rest of the 
hairs being pulled off. 

«, The embryon, in whicl^ may be distinguished the ra- 

dicle and the two cotyledons. 

X, Receptacle of the florets. 
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PLATE IV. 

GERMINATION OF A MONOCOTTLKDON, OR ZNDOGKVOUS FLAKT. 

The Sdheuchzeria paluatris, 

a, PiTOt or radicle. 

b b. Accessory roots shooting from the bottom of the stem. 

G, Cotyledon, or first leaf. 

d d^y Second and third leaves, called primordial. 

c c. Common leaves of the plant. 

Fig, 2. 

HORIZONTAL SXCTJON OF THE STEM OF A MONOCOTYLEDON, 

OR ENDOGENOUS PLANT. 

Tttcca aloifolia. 

Showing the scattered fibres which compose the wood, 
having neither bark, pith, medullary rays, nor distinct 
layers. 

Fig, 3. 

GERMINATION OF A DICOTYLEDON, OR EXOGENOUS PLANT. 

Davbentonia punica, 

a, Radicle slightly branching. 

bf Neck, or vital point between the root and the stem. 

tf Portion of the stem below the cotyledons. 

T, Portion of the stem above the cotyledons. 

e Cf Two opposite cotyledons. 

d, A simple primordial leaf. 

ff. Common leaves. 
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CONVERSATION I, 

EHILY. 

Asl ivander over these beautiful mountains^ and observe 
the variety of flowers they produce, how much I regret 
my ignorance of botany ! 

MRS. B. 

It is, certainly, a science particularly adapted to Swit- 
zerland : but why should you suffer your regret to be 
vain ? To wish to learn is the first, and often the most 
difficult, step towards the acquisition of knowledge. 

EMILY. 

But though I should certainly like to understand 
botany, I cannot say that I wish to learn it : there is 
such a drudgery of classification to encounter, before 
any proficiency can be attained to recompense your la^ 
bours, that I confess I do not feel courage to make the 
attempt. 

CABOLINE. 

And, after all, what is it one acquires ? — A know- 
ledge of the class to which a flower belongs, accord- 
ing to the number of its stamens or its pistils ; and, 
perhaps, after hard study you may go so far as to asr 
certain its Latin name, though you may still be ignorant 
how it is called in your own vulgar tongue. Botany 
appears to me a science of rales and names, not of ideas; 
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and is^ therefore^ devoid of interest. I am^ for my part^ 
quite contented to gather a sweet-smelling nosegay of 
beautiful garden monsters, as botanists call them, without 
troubling myself about their scientific aamts. 

MBS. B. 

I will frankly own, that, for many years, I enter- 
tained the same prejudices against botany, as you do ; 
but having had the good fortune, during a spring I 
passed at Greneva, to hear a course of lectures on that 
science by Professor de CandoUe, I was entirely con- 
verted ; and I am now fully persuaded that no natural 
science is dry, unless ft be dryly treated. 

EMILT. 

None can be more likely to succeed in converting 
others, than those who have been converted themselves ; 
and if you would indulge us, my dear Mrs. B., with 
relating what you learned at diese lectures, I make no 
doubt that Caroline would be tempted to listen to you, 
were it but from curiosity to discover whether her first 
opinions on the subject were correct, or whether she 
ought not, at least, to acknowledge that they were 
hastily formed. 

CAROLINE. 

Oh ! I shall be very thankful to be allowed to remain, 
provided I am at liberty to depart if I find I do not 
take an interest in the study. 

MRS. B« 

I shall not be ambitious of retaining uninterested 
listeners ; and, though I was delighted with the instruc- 
tion I received myself, I am very sensible that I shall not 
be able to communicate to you either the same degree of 
pleasure or of information. I will, however, do my best 
to relate to you what I can recollect of these lectures. 

M. de Candolle, so far from confining himself to the 
classification of plants, examines the vegetable kingdom 
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in its most comprehensiye and philosophical point of 
view. In describing the structare he inyestigates the 
habits and properties of plants^ and shows^ not only how 
wonderfully they have been formed to folfil the purposes 
of their own multiplication and preservation^ but how 
admirably they answer-the higher purpose which Nature 
has assigned iheni^ of ministering to the welfare of the 
animal creation ; and more especially to that of man. 
He turns his attention particularly to point out the 
means by which the science of botany can promote that 
with which it is most intimately and importantly con- 
nected — agriculture. He' makes ready the soil and 
sows the seed for the husbandman; he extracts the 
healing juices and the salutary poisons for the physi- 
cian ; he prepares materials for the weaver^ colours for 
the dyer ; in a word, as he proceeds^ there is scarcely 
an art on which he does not confer some benefit^ either 
by pointing out a new truths or warning against an old 
established error. Thus^ throughout his course^ his 
principal aim is to promote, by his vast stock of know- 
ledge, the welfare of his fellow-creatures. 

EMILY* 

Treated in this point of view^ botany surely cannot 
fail to interest us. 

MRS* B. 

It is rather the physiology of botany which I should 
teach you ; and I shidl merely give you such an insight 
into classification as is necessary to enable you to under- 
stand the structure and character of plants. 

M.de CandoUe entered upon the subject by observing^ 
that, in classing the various productions of Nature^ the 
first great line of demarcation is that which separates 
the mineral kingdom from organised beings. How 
would you make the distinction ? 

CABOIiINE. 

I should say that nothing waft more easy z organised 
lyings have life^ and minerals have not. 

B 2 
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Very trae ; yet I should be tempted to retort upoti 
you that this is a distinction rather of names than of 
ideas. I believe I have before observed to you^ that 
we know not what life is. We see its effects : they are 
sufficiently apparent and numerous ; and it is only by 
studying- them that we are able to form any idea of that 
state of being which we call life. The first difference^ 
therefore^ to be observed between minerals and beings 
endowed with life is, that the latter are formed with 
organs adapted to fulfil the several functions for which 
they were destined by Nature. These organs differ^ 
not only in form and structure^ but more or less in the 
materials of which they are composed : organised beings 
are generally of a smooth surface, rounded and irregular; 
whilst minerals are rough, angular, and, in their crys- 
talline state, of geometrical regularity. 

One of the principal functions these organs have to 
perform is nutrition. Unorganised matter may, in the 
course of nature, be enlarged or diminished, either by 
mechanical or chemical changes; minerals may be 
aagmented by the addition of similar particles, or by 
chemical combination with substances which are dis- 
similar, but they have no power to convert them into 
their own nature. 

Organised bodies, on the contrary, are increased in 
size, by receiving internally particles of matter of a 
nature different from their own, which they assimilate 
to their substance. 

EMILY. 

That is to say, that the food by which they are 
nourished is converted into their own substance ? 

MRS. B. 

Yes ; organised beings have also the power of repro- 
ducing their species : — minerals may be broken into 
fragments, but they are alike incapable of receiving 
nourishment, of growing, or of reproducing. 
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Let US now proceed to inquire^ what is the principal 
distinction between the two classes of organised beings^ 
the animal and the vegetable creation. 



CAROLINE. 

AnimaLs are endowed with a power of locomotion^ 
whilst vegetables are attached to die soil. 

BIRS. B. 

That is true, and it will, perhaps, be as well to begin 
by ascertaining the cause whence this difference arises. 
Animals are provided with a cavity called a stomach, in 
which they deposit a store of food, whence they are con- 
tinually deriving nourishment. This organ is essential 
to them, as they are not constantly supplied with food : 
they do not always find it within their reach ; they 
must wander in search of it; and were they not fur- 
nished with such a storehouse, they would be frequently 
in danger of perishing. 

EMILT. 

But surely we are not in want of continual nourish- 
ment : should we die if our stomachs were quite empty ? 

No, not immediately ; for though the system requires 
constant renovation, Nature is so careful of the preserv- 
ation of its creatures, that she not only affords them the 
means of subsistence, but provides resources in cases of 
accidental interruption of the supply : after having con- 
sumed, or rather, I should say, assimilated the food 
contained in the stomach, the fat of animals is made to 
contribute to the nourishment of their organs, and to 
the support of life. In some, such as the dormouse 
and the polar bear, this provision is carried to such an 
extent, that they pass several of the winter months in a 
Etate of inanition ; during which period, the only sus- 
tenance they receive is from the abundant provision of 
fet which they make during the summer ; and when 
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roused from their lethargy by the return of spring, they 
are lean and ravenous. 

The food of animals is conveyed finom the stomach to 
the various parts of the body by the function which is 
called digestunu The food passes through small absor- 
bent vesels into the blood, and is thence circulated 
throughout the system. 

CABOUKE. 

But, Mrs. B., one would think you were going to 
give us the history of the animal rather than the vege- 
table creation. 

MRS. B. 

Only so far as to enable me to point out the distinc- 
tion between them. 

Vegetables have no stomach; they do not require 
such a storehouse, since they find a regular supply of 
nourishment at the extremity of their roots : with 
them, therefore, there is no occasion for accumulation. 
In order to conceive an idea of the form in which 
plants receive nourishment, you must represent to your- 
self a very delicate cobweb network, of such extreme 
tenuity as to render it invisible until the interstices are 
filled and 'distended by the nutriment lodged within 
them. The food of plants is not, like that of animals, 
fo a complicated nature ; but consists of the simplest 
materials^ — water, find the solid and gaseous matter 
contained within it. 

The second distinction between the animal and vege- 
table creation is, that the latter are not endowed with 
sensibility. 

SMILY. 

But the mimosa or sensitive plant, ^Irs. B., when it 
shrinks from the touch, bears a strong appearance of 
sensibility. 

I should doubt its being any thing more than ap- 
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pearance. Some ingenious experiments have, indeed^ 
been recently made, which tend to favour the opinion 
that plants may be endowed with a species of sensibi- 
lity ; and seem to rendar it not improbable that there 
may exist in plants something corresponding to the 
neryoQs system in animals. 

CAROLINE. 

The sensitive plant woidd then, no doubt, be a ner- 
vous fine lady at the court of Flora. But, pray, what 
were these experiments ? 

KIIS* B. 

There are certain vegetable substances, such as nux 
vomica, laurel-water, belladonna, hemlock, and several 
others, which are known to destroy life in animals, not 
by affecting the stomach, but merely by acting on the 
nervous system. These poisons were severally admi. 
nistered to different plants, either by watering them 
with, or steeping their roots in, infusions of these 
poisons. The universal effect was, to produce a sort 
of spasmodic action in the leaves, which either shrunk 
or cuiied themselves up ; and, after exhibiting various 
symptoms of irritalxlity during a short time, became 
flaccid, and the plant in the course of a few hours died. 

EMILY. 

I should have been curious to have seen an experi- 
ment of this nature tried on the sensitive plant. 

MRS. B. 

It was done. Two or three drops of prussic acid, 
which, you know, is a most powerful poison, were 
poured upon' a sensitive plant : the leaflets closed and 
opened again at the end of a quarter of an hour ; but 
they did not regain their sensitiveness for at least six 
or eight hours. When we see plants thus acted upon 
by vegetable poisons, which are known to be incapable 
of destroying the animal fibre, or of injuring the frame 
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except through the medium oi the nerves, we may he 
led to suppose, that certain organs may exist in plants 
with which we are totally unacquainted, and which 
bear some analogy to the nervous system in animals. 

It is to the vital principle of plants that must be at- 
tributed that general excitability which is necessary to 
vegetation. Here is a slip of elder ; when I cut it in 
two, the fluid you see continues oozing from both of 
the separated parts: were there no action going on 
within the stem, only a single drop would flow out at 
each orifice. There are some flowers, such as those of 
the Barberry, whose stamens will bend* and fold over 
the pistil, if the latter be pricked with a needle ; and 
there is one instance of a plant whose leaves move with- 
out any assignable cause : this is the Hedysarum gyrans, 
which grows only on the banks of the Ganges ; it has 
three leaflets on each foot-stalk, all of which are in 
constant irregular motion. 

EHILT. 

I recollect seeing a plant called Sundew (Droserd), 
the leaves of which, near the root, are covered with 
bristles bedewed with a sticky juice. If a fly settles on 
the upper surface of the leaf, it is at first detained by 
this clammy liquid, and then the leaf closes, and holds 
it fast till it dies. 

SIRS* Ba 

The JOionaa musdpula affords another example of 
the same kind : it grows in the marshes of South 
Carolina. Its irritability is so great, that an insect which 
settles on it is generally crushed to death by the col- 
lapsing of the two sides of the leaf, which is armed 
with bristles, like that of the Drosera. 

CAROLINE. 

But all plants are endued with some degree of irrita- 
bility, if you will not admit of sensibility ; for we know 
that, in general, their leaves turn towards the h'ght. 
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andj when growing in a room^ they spread out their 
faranches towards the windows^ as if they were sensible 
of the benefit they derived from light and air. 

Light and air conduce to their well-beings and they 
are so wisely constructed by Providence as to seek 
thera ; but it is independently of all choice or prefer- . 
ence. We must consider plants as beings in which the 
principle of life is reduced to its state of greatest sim- 
plicity. As we advance in the scale of creation^ we 
find that the lowest animals are directed by instinct ; 
intelligence increases as we approach towards man^ who 
is guided by reason : but the vegetable world is in- 
fluenced merely by physical causes^ which . derive their 
energy from the principle of life. 

EHILT. 

But since plants are so inferior in the scale of exist- * 
ence, why is their form so much more delicate and 
beautifully varied than that of animals? Is it not 
singular that Nature should be most solicitous for the 
appearance of her simplest works ? 

The most curious details of the structure of a plant 
are visible in its outward form ; whilst those of the 
animal economy are concealed in the anatomical struc- 
ture of the internal parts. The organs of plants are 
chiefly external^ and are ornamental at the same time 
that they perform the several functions for which they 
were formed. 

Plants appear, also^ to be susceptible of contracting 
habits : the mimosa^ or sensitive plant, if conveyed in a 
carriage, closes its leaves as soon as the carriage is in 
motion, but after some time it seems to b^ome ac- 
customed to it, the contraction ceases^ and die leaves 
expand; but if the carriage stops for any length of 
time, and afterwards recommences its motion^ the plant 
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again folds its leares^ and it is time only which can re- 
concile it to its new sitaatioD. 

EKIL7. 

This shows strong symptoms of sensibility. One 
would suppose that the plant was alarmed at the new 
and unknown state of motion ; and that its apprehen- 
sion^ like that of an infant, returned every time the 
novelty recurred. 

MBS. B. 

You willy perhaps^ consider plants as patriotic^ when 
you learn that those which are brought from the 
southern hemisphere, faithful to the seasons of their 
native country, make vain attempts to blossom during 
our winter^ and seem to expect summer at Christmas. 

CAROLINE. 

If you continue talking in this style, Mrs. B., you 
will certainly make me think that plants are not wholly 
devoid of sensibility. 

MRS* B. 

We cannot positively deny it; but the evidence 
against that opinion is so strong as to amount almost to 
proof. Had Providence endowed plants with the sen- 
sations of pleasure and of pain, he would no doubt, at 
the same time, have afforded them the means of seeking 
the one and of avoiding the other. Instinct is given to 
animals for that express purpose, and reason to man ; 
but a plant rooted in the earth is a poor, passive being : 
its habits, its irritability, and its contractibility, all de- 
pending on mere physical causes. 

The properties of plants may be separated into two 
classes : first, those which relate to dieir structure ; 
such as ^eir elasticity, and their hygrometric power : 
these properties may continue after death. Secondly, 
those which relate to their vitality ; such as excitability : 
which, consequently, can exist only in the living state. 
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The organs of vegetables are all composed of a mem- 
branous tissue^ which pervades the whole of the plant ; 
they are distingtushed by the name of elementary, and 
are of three kinds. 

1st The cellular system^ consisting of a fine tissue 
of minute cells or yesides^ of an hexagonal form^ ap- 
parently cbsed and separated by thin partitions^ some- 
what similar to the construction of a honeycomb; or 
bearing, perhaps, a still nearer resemblance to the 
bubbles formed by the froth of beer. 

BMlhY. 

This appears very similar to the cellular system in 
the animal economy, which you described to us in our 
lessons on chemistry.' 

JbRS. B. 

Not exactly ; for one of the chief purposes of the cel- 
lular system in the animal frame is to contain the fat, 
a substance to which there is nothing analogous in the 
vegetable kingdom. 

CAROLINE. 

And are not plants famished also with a vascular 
system ? 

MRS. B« 

Yes ; this forms the second set of elementary organs. 
It consists of tubes open at both ends ; these are always 
situated internally, and are, besides, guarded from in- 
jury by being lodged in a thick coating of the cellular 
int^ment. Some of these vessels assume the form of 
a necklace, their coats being at intervals drawn tight 
together, or strangulated, so as to appear to stop, the 
passage of the fluid they contain. 

CAROLINE. 

It is doubtless through the vascular system that the 
sap rises? 
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MRS. B. 

m 

That is not so easily determined^ for the organs of 
plants are so extremely small^ that it is frequently dif- 
ficulty even with the aid of the most powerful micro- 
scope, to examine the structure of their parts accurately 
enough to be able to ascertain their functions. It has 
long been a disputed pointy whether the sap ascended 
through the vascular or the cellular system of organs ; 
but the latest opinion^ and that which M. de Candolle 
is inclined to favour^ is^ that neither of these systems 
convey the sap, which^ as he conceives, rises throughout 
the plant wherever it can find space, and chiefly through 
the interstices which separate the cells. 

EHILY. 

Indeed ! It appears to me very extraordinary that 
the sap, which performs so essential a part in the eco- 
nomy of vegetation, should not flow freely through ap- 
propriate vessels, but be left to find its way as it can 
between them. 

MRS. B. 

The sap, when first sucked up by the roots, consists 
of little more than water, holding various crude ma- 
terials in solution : it is, therefore, more important that 
the regular organs should be reserved for its elaboration, 
and its preservation after that process. M. de Candolle 
conceives that the cells are the most excitable organs of 
plants ; that they alternately expand and contract, and, 
by so doing, not only enlarge and diminish their own 
dimensions, but those of the interstices which separate 
them, and by this action propel the sap. 

The third system of elementary organs is the 
traches ; so called from their conveying air both to 
and from the plant : they are composed of very minute 
elastic spiral tubes. 

CAROLINE. 

But, surely, plants do not breathe, Mrs. B. ? 
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MR& B, 

Not precisely in the same manner that we'do ; hut 
air is so essential an agent^ both chemically and mecha- 
nically^ in promoting their nourishment and growth^ 
that it is scarcely less necessary to their existence than 
to that of animals. Indeed^ it is the opinion of M. de 
Candolle, that the function of transmitting air is not 
confined to the tracheae^ but extends throughout the 
vascular system. 

The whole of the v^etable kingdom consists of 
masses of these several elementary organs^ with the ex- 
ception of fungi^ mosses^ and lichens^ whose vessels are 
all of a cellular form^ without any vascular system 
whatever. 

EHILT. 

That affords a strong argument against the passage 
of the sap through the vascular system. 

MBS. B. 

Certainly. The fibres of plants are composed of 
collections of these vessels and cells closely connected 
together. The root and stem of plants consist of such 
fibres : if you attempt to cut them transversely^ you 
meet with considerable resistance^ as you must force 
yonr way across the tubes^ and break them ; whilst^ if 
you slit the wood longitudinally^ you separate the ves- 
sels without breaking them^ and have only to force your 
way through the elongated cellular tissue which con« 
nects them. 

EMILY. 

The- difference is very observable ; but I wonder 
that the cells^ being formed of a delicate membrane, 
are not squeezed and crushed to pieces in the stems of 
plants^ especially when they become hard wood. 

MRS. B. 

The cells, by the growth of the stem, are frequently 



14 INTRODUCTION. 

drawn out of their original form, and elongated ; but 
the vascular system, whidi is of the greatest import- 
ance, is internal, and lodged in a bed of cdlular integu* 
ment, so that die pressuie of the bark or surrounding 
parts is not sufficient to crush it. 

The layers of wood which you may have noticed in 
the stem or branch of a tree cut transversely consist of 
different cones of fibres, each die produce of one year's 
growth, and separated by a coat of elongated cellular 
tissue, without which you could not well distinguish 
them« 

The cudde, which is the external skin or covering 
of the plant, consists of an expansion of the cellular 
tissue ; and is furnished widi pores for evaporadon. 

CAROLINE. 

This is, I suppose, neither more nor less than what 
is commonly called the bark ? 

MRS. B. 

On the contrary, it is both more and less than the 
bark. More, because the cudcle is extended over every 
part of the plant ; it covers the leaves and flowers, with 
the excepdon of the pistil and anthers, as well as the 
stem and branches : lesSy because die bark consists of 
three distinct coats, of which the cuticle forms only 
that which is externaL The cutick of a young shoot, 
after it has been for some time exposed to the atmo. 
sphere, becomes opaque, dries, and distended by the 
lateral growdi of die branch, splits, and after a year or 
two falls off. A second membrane is then formed by 
the desiccation or drying up of the external part of the 
cellular integument ; but it differs from the former in 
being thicker, and of a closer texture. It is not fur- 
nished with pores, having no other function to perform 
than to inclose a layer of air, and preserve the internal 
parts from injury. This covering is distinguished from 
the former by the name of epidermis. 

These general, though, perbapsi rather desultory 
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obflerrations will^ I hope^ prepare you for our next in- 
terview ; when I propose to take a full-grown plants 
examine its structure, and explain the nature of those 
organs by which it is nourished and preserved. We 
shall begin with the roots, and then proceed up the 
stem to the leaves and flowers. 

EMILT. 

I should have expected that you would have com- 
menced by the birth of the plant ; that is to say^ the 
germination of the seed. 

MRS. B. 

If the plant derives life from the seed^ the seed 
equally owes its origin to the parent plant ; and as die 
preparation of the seed^ by that beautiful and delicate 
system of organs^ the flower, is one of the most curious 
and complicated operations, of the vegetable economy^ I 
think it will be better to reserve it for the latter part of 
our studies. 

CAROLINE. 

That is very true so far as regards the formation of 
the seed ; but its burstings and the sprouting of the 
young plants appears to be the natural commencement 
of the history of vegetation. 

JklRS. B. 

The germination of the seed is a process so intimately 
connected with its formation and composition^ that it is 
a reciprocal advantage to treat of them together^ or^ 
rather^ in immediate succession^ instead of separating 
them by the intervention of the whole history of vege- 
tation. 
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ON BOOTS. 



MRS. B. 

We are now to examine the structure of those organs^ 
whose office it is to nourish and preserve the plant. 

In the nutrition of plants, six periods are to he dis** 
tinguished : — 

1. The ahsorption of nourishment hy the roots. 

2. The transmission of nourishment from the roots 
to the different parts of the plant. 

3. The development of the nourishment. 

4. The action of the air on plants. 

5. The conversion of nourishment into returning sap 
or camhium. 

6. The secretion of various juices from the sap. 
We shall begin hy the ahsorption of nourishment by 

the roots. 

Plants being, as we have observed, deprived of loco- 
motion^ cannot go in search of food : it is necessary, 
therefore, that Nature should provide it for them in 
their immediate vicinity. Those simple elements, which 
are almost every where to be met with, water and air, 
constitute this food. Water not only forms the prin- 
cipal part of it, but serves also, as a vehicle to convey 
what solid nutriment the plant requires; and as a 
vegetable is unfurnished either with a tpouth to mas- 
ticate, or a stomach to digest, sohd food can be re- 
ceived only when dissolved in water. In this state it is 
absorbed by the roots ; for the root not only supports 
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the plant by fixing it in the soil, but affords a channel 
for the conveyance of nourishment. If it does not fulfil 
this double office^ it is not a root^ but a subterraneous 
branch. 

CAROLINE. 

But will not a branchy if placed under ground^ be- 
come a root, and absorb nourishment ? I have seen 
the gardener fasten down branches of laurel and other 
shrubs, leaving only the extremity above ground ; and 
these layers strike root, and become, in the course of 
time, separate plants. 

MRS. B. 

Striking root implies, that roots will (under certain 
circumstances) grow from a branch, but the branch 
itself cannot be converted into a root ; for at the ex- 
tremity of each fibre of a root there is an expansion of 
the cellular integument called a spongiole, from its re- 
semblance to a small sponge, being full of pores, by 
means of which the roots absorb water from the soil. 
Now, a branch, being destitute of this apparatus, can- 
not supply the plant with nourishment. 

OAROLINE. 

True : it cannot feed without a mouth ; — but I 
thought that there were pores in every part of a plant. 

JnRS. B. 

The pores in those parts of a plant above ground are 
almost wholly for the purpose of exhdation. The roots 
have no pores except in the spongioles at their ex- 
tremities, which, as I have observed, are for the purpose 
of absorption. It would be very useless for them to be 
furnished with evaporating pores, since they are not 
exposed to the atmosphere, where alone evaporation can 
take place. 

EMILY. 

The tendrils of vines, then, and of other climbing 
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plants^ which serre to fix them against a wall^ or the 
trunk of a tree, cannot be considered as roots ; since 
they are unable to supply the plant with nourishment^ 
although they answer the purpose of sustaining it. 

MBS. B. 

Certainly, these plants are furnished with roots which 
pump up nourishment from the soil; but there are 
some parasitical plants, such as the Fiscum album or 
mistletoe, and the Epidendron FaniUa, which, having 
no immediate communication with the earth, strike 
their fibres into the stems or branches of a tree^ and 
derive their nourishment from this richly prepared 
soil ; but as the absorption in this case is not carried 
on by the regular mode of spongioles, these fibres do 
not bear the name of roots. 

A root is never green^ even when exposed to the 
light, an element which is essential to the developement 
of the green colour in other parts of the plant. 

The root, then^ by means of the little spongioles 
attached to its extremities, sucks up whatever liquid 
comes within its reach ; in proportion as it grows^ its 
fibres spread themselves over a greater extent of soil^ 
and come in contact with a greater quantity of moisture ; 
and the plant, whose branches extend above groimd, in 
proportion as the root spreads beneath, requires a more 
abundant supply of food. 

BMILY. 

And do the roots take up every kind of liquid, or 
have they any means of selecting what is suitable for 
their nourishment ? 

CABOLINB. 

How would it be possible for them to make a choice^ 
having neither reason nor instinct to direct them ? For 
I conclude that the little spongioles are not endowed 
with the sense of taste^ to enable them to discriminate 
between difierent sorts of food. 
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EMILT. 

True ; bat without endowing the vegetable creation 
with reason^ instinct^ or even sensibility^ Nature might 
possibly have so constructed the absorbent pores^ that^ 
either by mechanical or chemical means^ they should 
reject what was unfit, and receive only what was good 
for the plant. 

MBS. B. 

The only provision which Nature appears to have 
made with this view is, to have formed die pores of the 
spongioles of such small dimensions^ that tihey are in- 
capable of absorbing a liquid which is thick or glutinous ; 
for^ if the particles with which the fluid is loaded are 
not extremely minute, they cannot make their way into 
die plant, the interstices between the cells being too 
small to admit them. I do not mean to say that these 
absorbing pores have any power to reject a dense or 
viscous fluid, but that they will be clogged and ob- 
structed by it, and the absorption consequently cease. 

Water which has flowed through the manure of a 
farm-yard, and abounds with nutritive particles, is much 
used on the Continent for watering gardens ; yet, 
unless copiously diluted with pure water, it is found to 
be deleterious, choking the plant with an excess of food. 
But when the liquid is sufficiently limpid, the spon- 
gioles suck it up with equal avidity, whether it contain 
salubrious nourishment or deadly poison. 

EHILT. 

Oh, my poor plants ! Why did not Nature grant 
them some means of preservation from such dangers ? 



r 



MBS. B. 



Nature has bountifully difiused throughout the soil 
such fluids as are adapted for the nourishment of the 
vegetable creation : no streams of poison flow within 
their reach. It is unnecessary, therefore, to guard 

c 2 
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against a danger which does not exist It is merely 
from the experiments of the chemist and the physiolo- 
gist that we learn that the roots of plants will libsorh 
liquids^ of whatever nature^ presented to them, pro- 
vided they be sufficiently limpid. The spongioles act 
chiefly by capillary attraction, and suck up moisture 
just as a lump of sugar absorbs the water into which it 
is dipped. As a proof of this it has been shown, that 
if roots, saturated with moisture, be transplanted into 
very dry earth, the latter will absorb the moisture from 
the roots. 

CAROLINE. 

If so, why do not the roots continue to absorb 
moisture when the plants are dead, as well as when 
they are living ? A sponge, or a lump of sugar, have 
no vital principle to stimulate them to draw up liquids. 

Neither does absorption immediately cease upon the 
death of a plant, as the blood ceases to circulate upon 
the expiration of animal life ; but when the vital energy 
is destroyed, that susceptibility of expansion and con- 
traction, which enabled them to propel the fluid up- 
wards, ceases, and it can no longer ascend into the 
roots, but remains stagnant in the spongioles, which 
soon become saturated. Disease and putrefaction fol- 
low ; and that nourishment, which was designed to 
sustain life, now serves only to accelerate decay. The 
fluid is, however, still performing the part assigned to 
it by Nature ; for if it be necessary to supply living 
plants with food, it is also necessary to destroy those 
which have ceased to live, in order that the earth may not 
be encumbered with bodies become useless, and that their 
disorganised particles may contribute to the growth of 
living plants. By this beautiful provision of Nature, 
the putrefaction of dead leaves, straw. Sec, which re- 
duces these bodies to their simple elements, prepares 
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tfaem to become once more component parts of liyiQg 
plants. 

CAROLINE. 

I do not know whether this is botany^ Mrs. B. ; 
but it is totally different from the dry classification of 
flowers. It elevates the heart while it enlightens the 
mind, and leads quite as much to rehgious contempla- 
tion as to scientific knowledge. 

HBS. B. 

The physiology of plants, of which we are now 
treating, forms one branch of the science of botany, and 
one which is certainly replete with interest : but from 
every natoral science, and every branch of it, from the 
arrangement and classification of the organs of the 
flower as well as from tbe history of vegetation^ the 
well-disposed mind will draw lessons of piety ; and he 
must study Nature with very contracted views, who 
does not raise his thoughts from the admiration of the 
creation to that of its all- wise and beneficent Creator. 

Botanists distinguish several kinds of roots. The 
radix fibrosa, or fibrous root, is the most common^ and 
most simple in its form : it consists of a collection or 
bundle of fibres, connected by a common head, and 
often merely by the base of the stem. The roots of 
many grasses and most annual herbs are of this de- 
scription : during their short existence, which is limited 
to one summer, they continue growing, both by forming 
new fibres and by elongating the old ones. These 
fibres are occasionally covered with a sort of shaggy 
down^ which, as it generally occurs in loose or sandy 
soils, is considered as a provision of Nature for the pur- 
pose of fixing the plant more firmly in the ground, 

EMILY. 

Of what description are the roots of those weeds, 
such as couch-grass, which seem to be interminable? 

c 3 
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If you attempt to eradicate them^ you meet with a 
succession of bunches of fihres springing from a root 
which grows horizontally^ and appears to be endless. 

MRS. B. 

This is the rorfi> repens, or creeping root. The 
long horizontal fibre is^ in fact^ not a root but a sub- 
terraneous branchy for it has no spongioles : the real 
roots are the small bunches of fibres which spring from 
it. Such a root is very tenacious of life^ as any por- 
tion^ in which there is an articulation will grow : it 
decays at its origin^ and continues growing at its ex- 
tremity. 

t 

EMILY. 

Then we must not seek for its origin^ but its ex- 
tremity^ in order to eradicate it. 

MRS. B. 

You cannot destroy it without digging up the whole 
of the subterranean stem : it is this which renders it so 
difficult to eradicate. 

CAROLINn. 

Yet surely not more difficult than the Ox-eye, 
and many other weeds, whose strong penetrating roots 
seem to strike to the very centre of the earth ; for, 
however loosened by digging, they are scarcely ever 
pulled up entire. 

MRS. B. 

« 

The root of these plants is called fusiform, or spindle- 
shaped. It also bears the name of the tap-root and 
the pivot-root ; the first from its tapering so consider- 
ably towards the end ; and the latter owing to its 
fixing the plant immovably in the earth. This root is 
but scantily provided with the means of acquiring 
food, having sometimes not more than a single fibre 
furnished with a spongiole at its extremity. To 
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compensate for this disadvantage^ it is of so moist and 
fleshy a nature as to afford an ample store of provision 
for the plant 

CAROLINE. 

But^ with such limited means of suction^ how can 
tliis store-honse be replenished ? 

MRS. B. 

The surface of the ground immediately exposed to 
the drying powers of the sun and wind^ retains less 
moisture than the deeper, and more sheltered strata of 
the soil ; besides^ the store is laid up during the season 
of abundance^ and measured out^ as the necessities of 
the plant require^ during that of dearth. Here^ you 
see^ are a variety of compensations for its circumscribed 
power of absorption. 

A very simple experiment will convince you, that the 
spindle-shaped root^ as well as those of every other 
description^ absorb water only by the spongioles at 
their extremities. If you immerse a young radish in 
a glass of water^ so that every part of it shall be covered 
except the taper end of the root^ you will find that it 
will soon die ; while if you immerse only the extremity 
of another radish in water^ you will preserve it alive. 
The whole body of the root serves to fix and support 
the plant in die soil ; but it is the extremity alone 
which absorbs nourishment. 

It sometimes happens that this species of root^ 
whether from want of vigour or some mechanical im- 
pediment, is checked in its growth^ and wears the ap- 
pearance of being cut or bitten off. It has hence 
obtained the name of radiw presmorsa, or abrupt root ; 
but it is^ in fact^ nothing more .than the radiie fu8i~ 
formis originally mutilated, and modified by that muti- 
lation in successive generations. 

EMILY. 

Is not the Devil's bit Scabious of this description ? 

q 4 
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I recollect hearing a curious story of its acquiring this 
mutilated form. In the age of sorcery and credulity it 
was affirmed^ that the devil^ out of spite to mankind^ 
hit off the end of a plant which was endowed with so 
many excellent properties. 

MRS. B. 

The name of the plant is, no douht^ derived from 
this ridiculous story; hut I should he rather inclined 
to suppose that it was an allegorical compliment to the 
virtues of the plants than that such absurdity could 
ohtain belief in any age. 

EMILT. 

Bulbous roots^ such as those of the hyacinth^ the lily^ 
and the onion, are also solitary roots^ Mrs. B. ; but 
they seem to fix the plant in the soil rather from their 
mass than their depths for they are very superficial; 
and it is no doubt from the difficulty of finding water^ 
that Nature has added to their root a tuft of small 
stringy fibres (which are doubtless furnished with spon- 
gioles) to multiply the points of absorption. 

MRS. B. 

The bulbous root, radiv huJbosa, is improperly so 
called; for the tufts or fibres pendant from the bulb 
are alone the roots. The bulb itself^ you will leam^ 
when you come to examine its structure^ constitutes the 
stem of the plant : no wonder^ therefore^ that it is 
superficial. 

EMILT. 

How curious ! a globular subterraneous stem ? 

MBS. B. 

If you prefer giving it the name of bud rather than 
of stem^ you may with equal propriety^ for it contains 
the whole embryo plant ; but, as we are not at present 
treating the subject either of stems or of buds, we must 
reserve this explanation for a more appropriate period. 
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CAROLINE. 

And are the roots of potatoes of this description ? 

MBS. B. 

The potato is not the real root of the plants (though 
usually so called) hut a species of mucilaginous^ farin. 
aoeous excrescence^ growing upon suhterraneous hranches^ 
which have no means of deriving nourishment from the 
soil ; and it is very remarkable, that this salubrious and 
nutritious substance is produced by a plants the real 
fruit of which is of a poisonous nature. The potato 
appertains to the class of tuberous or knotted roots^ 
radijB tuberosa, which are of various kinds^ compre- 
hending all such as have fleshy knobs or tubers. This 
sort of root belongs to perennial plants^ though the knobs 
are frequently either annual or bienniaL In all cases^ 
they are to be considered as reservoirs of nourishment^ 
which enable the plant to support the casual privations 
of a barren or dry soil. 

Some plants^ of which Timothy grass is an instance^ 
acquire tubers when situated in a soil subject to vicissi- 
tudes of drought and humidity^ and lose them if trans- 
planted to one regularly supplied vrith moisture. 

EMILT. 

It is wonderful to observe in what an admirable 
manner roots find means of compensation for local incon- 



veniences 
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MBS. B. 

The object of nature throughout all these varying 
forms of roots and subterranean branches is the same 
— to establish a reservoir in which the vital force of 
the plant and its material resources are husbanded. 

The root of she orchis is well deserving our notice 
from its singularity. It consists of two lobes^ some- 
what similar to the two parts into which a bean is 
divided. One of these perishes every year^ and another 
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shoots up on the opposite side of the remaining lobe. 
The stem rises every spring from between the two 
lobes; and^ since the new lobe does not occupy the 
same place as its predecessor, the orchis every year 
moves onwards^ though to a distance only of a few 
lines. 

CAROLINE. 

Thus,. in the course of a certain number of years^ the 
orchis may walk all round a garden, provided the gar- 
dener does not interrupt it in its progress. 

UBS. B. 

There are some plants which, like the Indian fig 
tree, shoot out roots from the stem many feet above 
ground : they grow downwards, bury themselves in the 
soil, and new stems ultimately spring up from them ; 
but the epidermis of these roots is never green, like 
that of young branches. 

EMILT. 

I recollect reading an account of a tree which bears 
some analogy to this fig tree. It was situated at the 
top of a high wall, and its roots grew down the side of 
the wall till they reached the ground, a distance of 
about ten feet, and then buried themselves in the soil. 

URS. B. 

This account is given by Lord Kaimes of a plane 
tree, situated among the ruins of the New Abbey 
monastery in Galloway. But the analogy with the fig 
tree is only apparent, this singular growth of the roots 
being merely die result of local inconvenience. 

CAROLINE. 

I once heard of a curious experiment performed on a 
willow tree. It was dug up, and reversed, the head of 
the tree being planted in the ground, and the roots 
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Stretched out like naked branches in the air. In the 
coarse of time^ the roots were transformed into branches^ 
and the brandies into roots. 

MRS. B. 

Such a transformation could not really have taken 
place^ because it would be impossible for the buried 
branches to acquire spongioles ; but roots could shoot 
from them as well as branches from the uncovered 
roots^ and it is thus the change was accomplished. It 
is, however^ a bold experiment^ which does not often 
succeed. 

The duration of roots is either annual^ biennial^ or 
perennial. To the first belong plants whose existence 
is limited to one summer, such as barley and other 
kinds of oom^ and a vast number of garden and field 
flowers. The biennial root produces the first season 
only leaves, and the following summer flowers and 
fruit, or seed ; after which it perishes. The perennial 
belong to plants which live to an indefinite period. 

A root consists of a collection of fibres composed of 
vascular and cellular tissue, without traches or vessels 
diestined for the transmission of air; but there is so 
great an analogy between the structure of the root and 
• that of the stem, that I shall reserve what observations 
I have to make on this subject till o^r next meeting, 
when I propose to examine the nature of the stem. 
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CONVERSATION III. 



ON STEMS. 



MRS* Ba 

Every plant has a stem. 

CAROLINE. 

That is to say^ trees and shrabs ; for there are many 
plants, such as violets, anemones, fem^ and a variety of 
others, which have large bunches of leaves growing 
from the roots out of the ground : the flowers, it is 
true, have each a stem, but the plant itself seems to 
have none. 

I must repeat my assertion : — every plant ha^s a 
stem, through which the sap circulates, and from which 
the leaves and flowers spring. This stem, it is true, 
is not always apparent; it is sometimes concealed 
under ground, sometimes disguised under an extra- 
ordinary form. The stem of the tulip is contained 
within the bulb or onion, which is commonly, but im- 
properly, called its root ; that of the fern is subterra- 
neous. A very curious plant grows in some of the 
valleys of the Alps, called wiUow-grass (saule en herbe). 
You sometimes meet with a plain covered with it, and 
you would not imagine whence it derives its origin : it 
is nothing less than the head, or rather; I should say, 
the extremities^ of the branches of large willow trees. 
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EMILY. 



Do you mean a tree which has heen accidentally 
OYerthrown and huried, the leaves of which hare sprouted 
above ground ? 



MBS. B. 



No ; it is a wUlow which is annually buried alive. 
Every spring it stru^les to rise above ground^ and 
every autumn it disappears beneath the soil. Let us 
suppose the seed of a willow springing up at the foot of 
a mountain, and that the earth which is annually car- 
ried down by the rains from this mountain should be 
sufficient to bury the young plant. The following 
spring it would again shoot out with redoubled vigour ; 
for the growth of the plant having been checked by the 
fall of the soil^ the sap^ which should have been ex- 
pended in the produce of foliage, being accumulated in 
the little stem^ will be sufficient to afford nourishment 
for a double %hoot ; two little branches will therefore 
now appear. This^ like its predecessor, flourishes but 
for a season, and in the winter is buried. The two 
stems the following spring produce four, which ex- 
pand their leaves, and in the autumn are consigned to 
the earth ; the third year eight stems arise ; the fourth, 
sixteen ; and the plant goes on thus doubling its sprouts 
every year^ and the surface of the soil rising, till at 
length a plain is formed covered with verdure, consisting 
of the leaves of the willow-tree. 

CAROLINE. 

What a singular growth! — How much I should like 
to walk on one of these curious meadows ! 

MRS. B. 

• 

They are, as you may suppose, not very common, 
nnoe it requires peculiar local circumstances to produce 
them : the vicinity of a mountain which annually sends 
down earth sufficient to bury the young shoots, though 



30 ON STEU8. 

not so deeply as to prevent their rising from their tomb 
every spring. The age of these willows has been as- 
certained by digging down the side of the plain and 
observing how often the shoots have been renewed ; the 
lower you descend, the more you find the branches in- 
crease in size while they diminish in number^ till at 
length you reach the original and single stem. 

But what is the difference between a subterraneous 
stem and a root ? 

MRS. B. 

The structure of the root and of the stem is in some 
respects different^ and their functions totally so : the 
former merely sucks up nourishment from the soil and 
transmits it to the leaves ; the latter is supplied with 
organs to distribute it^ variously modified, to die several 
parts of the plants the leaves, the fiowers^ &c. 

There is a point or spot separating the stem from the 
root^ called the neck^ which may be considered as the 
seat of vitality. If the root of a young plant be cut 
ofi^ it will shoot out afresh ; if the stem be cut away^ 
it will be renovated ; but if this vital spot at which 
the root and the stem are united be injured^ the plant 
will infallibly perish. 

EMILY. 

I think it should be called the heart rather than the 
neck of the plant, since it is so essential to its existence. 

CAROLINE. 

Is not the neck equally so ? Animals will not sur- 
vive decapitation any more than plants. But it is true 
the situation of the neck does not quite correspond with 
that of the animal frame, unless you call the roots 
the body of the plants and the whole that is above ground 
the head. 

MRS. B« 

I do not think the huge trunk of a venerable oak 
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woold yield that tide to its roots^ and the extremity of 
its branches crowned with verdure would lay exclusive 
daim to the dignity of bead. 

The stems of plants are divided into two classes : 
those which grow internally^ and increase from the 
centre^ and those which grow externally and increase 
from the surface. M. de Candolle distinguishes them 
by the characteristic appellations of endogenous and e^- 
ogenous ; a distinction first introduced by a celebrated 
French botanist^ M. Desfontaines. We have no cor- 
responding terms in £nglish : in our country these two 
classes of plants retain the denomination given them by 
Xannsus^ of monocotyledone and dicotyledons, 

CAROLINE. 

These are hard-sounding names, Mrs. B. : I hope 
their explanation will make them intelligible. 

SIRS. B. 

I believe you will find no difficulty in understanding 
them. The class of plants whose stems grow internally^ 
and are called endogenous by the French^ are by us 
termed monocotyledons^ from another characteristic of 
this order of plants; viz.^ from their seed, during 
germination^ being converted into one thick leaf, or lobe, 
which yields nourishment to the young plant until it is 
strong enough to suck it up from the soil. This leaf 
is called a cotyledon; and monos is a Greek word, 
which signifies one. 

The other class, whose stems grow externally, and 
are termed exogenous by the French, are by us called 
dicotyledons, and comprehends all those plants whose 
seeds in germinating split into two parts, forming two 
nutritive lobes, or seminal leaves ; and hence they bear 
the name of dicotyledons, which signifies two cotyledons. 

EMILY. 

I have seen lupins, peas, and beans germinate in this 



82 ON STEMS. 

w^y; but do not recollect having observed any seed 
germinate with only one cotyledon. 

MBS. B. 

« 

They are much less common in these climates^ at 
least in plants of sufficiently large dimensions for their 
cotyledons to be observable. 

There is a third dass^ denominated acotyledons^ 
which have no cotyledons and no vascular system, such 
as fungi^ lichens^ &c. ; but of these we shall not treat 
at present. 

Let us first examine the structure of the stems of the 
monocotyledons^ or endogenous plants. Of this de. 
scription are the date, the palm, and the cocoa-nut tree, 
the sugar-cane^ and most of the trees of tropical cli- 
mates. 

Their stems are cylindrical, being of the same thick, 
ness from . the top to the bottom ; whilst those of 
Europe^ you know, always become more slender and 
taper towards the summit of the tree^ approximating to 
the conical form. 

CABOLIlfE. 

I thought that endogenous plants were those which 
grew in our own country^ in opposition to exotics^ or 
plants of foreign countries ; but, by your account, it is 
just the reverse, for endogenous plants grow in countries 
most distant from us. 

MRS* B* 

You confound the word endogenous with indigenous : 
the latter signifies to grow within the country ; the 
former is a French word, not yet introduced into the 
English language, signifying to grow internally^ or 
within itself. 

CAROLINE. 

Within itself ! How can the stem increase in size 
internally.^ One would think that the new layers of 
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wood growing in the interior part of the stem woiild 
burst the external coats. 

MSS« B« 

The more the external coats are pressed hy the new 
growing wood^ the closer and more compact they become^ 
and the greater the resistance they offer to the internal 
layers ; till at length a period arrives when the outer 
coats are so hardened and distended as to yield no longer: 
the stem has then attained its full growdi in horizontal 
dimensions^ and offers a broad flat circular surface to 
riew^ which has scarcely risen in height above the level 
of the ground. 

EMILY. 

How singular a mode of growing ! In this first stage 
it must resemble the stump of the trunk of a tree which 
has been cut down ; but how does it grow up after- 
wards? 

MRS* B> 

The following springs there being no room for a new 
layer of wood to extend itself horizontally, it shoots up 
horn the centre of the stem vertically ; fresh layers 
every year successively perforate this central shoot^ till, 
from the innermost, it becomes the outermost layer of 
wood ; hard, compact, and of the same horizontal di- 
mensions as the base : the second period of growth is 
then completed ; and thus the stem continues growing, 
for a certain number of years, horizontally, and then it 
takes a sudden start upwards. 

EMILY. 

The stem, then, does not begin to rise until it is as 
large in circumference as at fidl growth ? How I should 
like to see one of these broad fiat stems ! 

MBS. B. 

You may see them growing in hothouses; and 



34 ON STEMS, 

though we have none in the open air in these climates, 
we have many smaller plants of the same description. 
Com and all gramineous plants, the liliaceous tribe of 
flowers and bulbous roots^ are all endogenous. 

OABOLINE. 

But lilies^ tulips^ and all flowers which spring from 
bulbous roots have long stems^ thick at the lower end, 
and tapering towards the flower. 

MBS. B. 

You again confound the stalk of the flower with the 
general stem of the plant. Both flowers and leaves^ 
with but few exceptions^ have each a separate stem or 
foot- stalk; that of the flower is called by botanists a 
peduncle^ or pedicel; that of leaves a petiole. These 
are perfectly distinct from, and independent of, the 
general stem of the plant. The stems of bulbous plants 
are contained within the bulbs^ as I have already in. 
formed you. 

CABOLINE. 

This mode of growing puts me in mind of the push- 
ing out of an opera glass^ the sliding cylinders of which 
are contained one within the other. 

MBS. B. 

It is true that there is some analogy between them. 
The leaves and fruit of this class of plants grow from 
the centre of the last shoot, and form a sort of cabbage 
at the top of the tree^ which^ if cut off, the tree 
perishes. 

EMILY. 

But what becomes of the bark of these trees ? How 
does that resist the pressure of so many successive layers 
of wood ? 

MBS. B. 

Endogenous plants have no real bark ; the external 
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coats of wood sere so much hardened as to render such 
a preservative unnecessary. 

EMILY. 

But the pahn and cocoa-nut tree^ which I have seen 
at Mr. Loddiges's hothouse^ have a very rough ex- 
ternal coat^ greatly resemhling hark. 

MBS. B. 

This is formed of the hasis of decayed leaves. A 
circle of leaves annually sprouts from the rim of the 
new layer of wood ; and, when they fall in autumn^ 
leave these traces of their past existence. When a 
European woodcutter hegins to fell a tree of this de- 
scription^ he is quite astonished at its hardness. " If 
I have so much difficulty with the outside^ "^ says he^ 
" how shall I ever get through the heart of the wood ?'* 
But as he proceeds^ he discovers that the trees of the 
tropical regions are softest in the centre ; this circum^ 
stance renders it very easy to perforate them^ and makes 
them peculiarly appropriate for masts of vessels, pipes 
for the conveyance of water, and such like purposes. 

These plants have usually no hranches ; if we except 
one species of palm-tree^ which shoots out two or three 
branches together. 

The family of the gramineous plants^ that is to say, 
the grasses and corn, have a knot at the hase of each 
leaf, whence the shoot grows. 

CABOLINE. 

« 

I have ohserved that the straw of com is hollow, but 
closed at certain intervals, forming externally a sort of 
ring; and it is from these rings that the leaves and 
branches shoot. 

URS. B. 

The sugar-cane^ which grows in this manner, is the 
largest of the gramineous plants. 

D 2 
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Lilies are also of this description. 

The Yucca of the tropics differs from our liliaceous 
plants only by having a longer stem ; in these temper- 
ate climes vegetation has not sufficient vigour to deve. 
lope all the energies of the plants and the stem grows 
only laterally^ never shoots upwards^ but lies concealed 
in the bulb. Were it transplanted to a tropical climate^ 
as soon as it had attained its lateral growth^ it would 
shoot upwards in the manner I have described. 

The structure of exogenous plants y or dicotyledons ^fo 
which the trees of our temperate climes belong, is much 
more complicated. Here^ then, are two reasons for our 
submitting them to a more accurate investigation. 

The stem is composed of two separate parts : the one 
ligneous, the other cortical ; in other words, it is formed 
of wood and bark. 

The wood consists in the first place of the pith, a 
soft medullary substance, which occupies the centre of 
the stem, and is almost always of a cylindrical form. 
This soft pulpy body does not grow or increase in size 
with the tree, but retains the same dimensions it origin- 
ally had in the young stem. 

CAROLINE. 

I thought that it rather diminished ; for if you cut a 
young branch or stem, the growth of one season, the 
pith is .very considerable, while little or* none is to be 
discovered in the trunk of a full-grown tree. 

MRS. B. 

The pith which fills the shoot of one season is scarcely 
perceptible in a large tree ; the quantity, however re-. 
mains the same. Its dimensions may be contracted by 
the pressure of the surrounding coats of wood, which, 
sometimes so condenses and hardens it as to prevent its 
being distinguished from them. 

Some trees have a much greater quantity of pith 
than others ; the elder, for instance, abounds with it. 
The quantity of pith in the branches depends also upou 
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their nature : if the branch is barren^ it contains much 
more than if it is destined to bear fruity but in the 
same individual stem or branch the quantity never 
alters. 

The pith consists of cellular tissue. If this mem- 
brane be of a very fine texture, it is susceptible of ex- 
tension as the branch lengthens; but if it be coarse, 
and the cells large, when the branch grows, it cracks 
and separates into parts. This is distinctly visible in a 
branch of jessamine, if you slit it open so as to exhibit 
the pith. 

OABOLINE. 

Here is one which we may examine. I will slit it 
longitudinally : look, Emily, the pith it separated into 
parts, as if it had been forcibly torn asunder. 

MRS. B. 

It is the growth of the stem which rends the pith in 
pieces, but it is not thus destroyed until it has fulfilled 
the purpose of its destination, which is to nourish the 
young wood during the first period of its existence. 

EMILY. 

Then it acts the part of a cotyledon, or nurse to the 
young wood. But when it is become dry, what is to 
perform this office to the new wood which is annually 
formed ? 

MBS. B. 

Every new layer of wood is lined with a layer of 
cellular tissue, which is, in fact, the pith of the wood 
to which it is attached. These internal coatings not 
only separate the several layers of wood, but are also 
interwoven and incorporated with them, and may be 
seen in the form of rays, which appear to issue from 
the central pith, and proceed to the external lay\3r of 
wood : these are called medullary rays : they are visible 
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in wood^ but are remarkably distinct in the root of the 
carrot. 

CAROLINE. 

But these fibres or rays^ which appear all to proceed 
from the centre^ cannot be continuous^ since they ori- 
ginate annually in each fresh growth of wood. 

MRS. B. 

Very true ; but they are so minute^ and so numerous 
that the termination of those of one year's growth^ and 
the commencement of those of the following year^ can- 
not be distinguished. This gives them the appearance 
of being continuous; but, were it really so/ their dis- 
tance from each other would increase in proportion as 
they diverged from the centre ; yet you see in the carrot 
they are as close, and consequently much more numerous, 
in the external layers of wood, than in those nearer the 
central part. In one sense, indeed, they may be con- 
sidered as continuous; as it is conjectured that the 
growth of the new wood originates from the extremities 
of the medullary fibres of the preceding year: this 
would tend to give regularity to the distribution and 
direction of the successive rays, and an appearance of 
continuity. A succession of these horizontal rays, per- 
fectly regular, form vertical planes along the stem; 
which may be tolerably well represented by those cir- 
cular brushes which are made to clean the inside of 
bottles. 

EMILY. 

The wood of exogenous plants, growing externally 
has not tlie same difficulties to encounter as that of 
endogenous plants. 

MBS. 3. 

The difficulty is rather reversed than diminished, the 
pressure being from the. external upon the internal parts. 
The first layer surrounding the central pith grows freely 
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during a twelvemonth^ but the following year it is en- 
closed by a new layer ; and notwithstanding the acces- 
sion of nourishment it receives from the roots^ and the 
additional space it would^ if unconfined^ occupy^ it is 
pressed and squeezed by the new layer into a narrower 
compass than it occupied the preceding year. In this 
distressing situation^ what is to be done ? Compelled 
to yield laterally^ it makes its way where there is no 
pressure; that is to say^ vertically: thus the stem 
grows in height at the same time that it increases in 
thickness. The first layer of wood having, therefore, 
found a vent for that new portion of its substance which 
could not be contained in the contracted spac6 in which 
it was confined by the growth of the second layer, this 
portion grows freely during ' the second year ; when a 
third layer shooting up around and compressing the 
second^ this in its turn escapes from bondage, but, rising 
vertically, it encloses and confines the first layer. 

CAROLINE. 

Then the second layer which was the prisoner now 
becomes the gaoler of a new prisoner ; but the latter 
does not excite my commiseration, foi; it doubtless pro- 
fits by the experience of the first layer and rises above 
the fetters widi which it is encircled. 

MRS. B. 

Yes ; the first layer thus makes a shoot upwards every 
year, and the new ones follow its course in regular suc- 
cession. This" mode of growing, you must observe, 
renders the form of the stem conical, the number of 
layers diminishing as the stem rises. 

These layers of wood attain a state of maturity, when 
tbey become so hard by, continued pressure as to be no 
longer susceptible of yielding to it. Previously to this 
period, the layers bear the name of alburnum, signi- 
fying white wood ; for wood is always white until it 
reaches this degree of consistence. The length of time 
requisite to attain a state of maturity varies extremely, 
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according to the nature of the wood. In some trees 
five years are sufficient for this purpose ; in others ten 
or twenty are necessary ; and the Phyllyrea requires no 
less a term than fifty years to convert its alburnum into 
perfect wood. When once t)ie first layer has attained 
this point of maturity^ the others naturally follow in 
succession^ according to their respective ages. 

EMILY. 

But are those dark-coloured woods^ such as mahogany 
and rose-wood^ ever white ? 

MItS. Ba 

Yes; and^ what is stdll more remarkable, ebony^ a 
wood which is completely blacky is white until it has 
attained this state of maturity. Here is a small piece 
of a branch of ebony cut transversely ; you see that the 
interior parts are pcnrfectly blacky and are surrounded by 
a ring of white wood or alburnum. The difference be- 
tween the alburnum and perfect wood is less marked in 
woods of a lighter colour, but it is always sufficiently 
so to be distinguishable. Look at this trunk of chesnut- 
tree^ which has been recently cut down with a saw. 

CAROLINE. 

I not only see plainly where the perfect wood is se« 
parated from the alburnum, but I can distinguish every 
layer of wood. I follow them in imagination in their 
successive shoots upwards to extricate themselves from 
the pressure of the new layers, by counting the number 
of layers at the base of the tree ; then^ Mrs. B., shall I 
be able to ascertain its age ? 

MRS. B* 

Yes; and you may do more: for if you take the 
the trouble to count the number of layers at each end 
of one of those pieces of wood which have been sawed 
into logs for fuel, you will learn how many years that 
portion of the tree was in growing. 
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EMILY. 



There are thirty layers at one end^ and twenty at the 
other ; consequently the tree must have heen ten years 
growing the length of this log. I little thought I could 
ever have taken so much interest in^ or derived so much 
knowledge from^ a log of firewood. 

MRS. B. 

Tou wiU always find the works of Nature to he ob- 
jects of interest and admiration^ however common-place 
may be the purposes to which they are applied. 

The annual layers of wood are distinguishable not 
only by their different degrees of hardness and density, 
hut also by their being separated by layers of the cel- 
lular system^ which constitutes the pith of each layer of 
wood ; so that^ when you examine the trunk of a tree^ 
you perceive zones of woody fibre and zones of the cel- 
lular system. 

ElflLY. 

Can the age of endogenous plants be ascertained in 
the same manner ? 

MRS. B. 

No ; the annual layers of wood are not sufficiently 
distinct from each other. 

CAROLINE. 

But the ring annually formed by the vestiges of leaves 
affords a still better record of their age ; for it is not 
necessary to cut down the tree in order to ascertain it. 

MRS. B. 

t 

For a certain period they may answer this purpose ; 
but these vestiges are obliterated by time, and in an 
aged tree are no longer distinguishable towards the base 
of the stem. 

The vegetation of the bark is precisely the inverse of 
that of the wood ; that is to say, it is endogenous, its 
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layers growing internally like those of the palm-tree : 
the new soft coat of bark, therefore, lies immediately in 
contact with the new soft layer of wood. 

EUILY. 

But if a fresh layer of bark grows every year, why is 
the bark sp much thinner than the wood? I should 
have supposed that they would have been of equal di- 
mensions. 

aBo. B. 

The outer coats of bark, when they become too hard 
to be further distended by the pressure of the internal 
layers, crack, and, becoming thife exposed to the injury 
of the weather, fall off in pieces : it is this which pro- 
duces the ruggedness of the bark of some trees. In 
others, the rind, though smooth, peels off, after crack- 
ing, like that of the cherry, the birch, and particularly 
the plane tree. Those trees whose external coat of bark 
is least liable to peel off, such as the oak and the elm, 
become more scarred and rugged, in proportion as the 
tree grows older, and is longer exposed to the action of 
air, water, insects, and parasitical plants : sooner or 
later these various causes effect the destruction of the 
outer bark ; and the other layers, as' they become ex- 
ternal and exposed to the same sources of injury, ex- 
perience, in due course of time,' the same fate ; whilst 
the layers of wood, being protected and sheltered by the 
bark, vegetate in security. 

OABOLINE. 

Yet it is not uncommon to see the trunks of very old 
trees in a state of total decay, whilst the bark remains 
uninjured. 

MRS. B. 

That is the case when the wood is, by any accident, 
exposed to the inclemencies of the weather, whidi it is 
not calculated to resist. This happens, sometimes^ by 
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die lopping or breaking off of large branches, consider- 
able pieces of bark falling off^ or any circumstance by 
which the rain can gain admittance to the wood. 

There are some trees whose bark is of so elastic and 
yielding a nature, that it does not harden for a con- 
siderable number of years. The bark of the cork tree, 
for instance (which is the part commonly called cork), 
does not begin to harden till after the age of seven 
years : care is taken to strip it off for the use of the 
arts before that period. The bark of the plane tree is, 
on the contrary, of so hard and inflexible a texture, 
that it cannot expand, but splits and falls off every 
season. These two species of trees, the cork and the 
plane tree, form the two extremities in the scale of 
varieties of texture in the nature of bark. The cuticle, 
or external coating of bark, is not confined to the stems 
and branches, but spreads itself over the leaves, and 
every part of the surface of the plant which is of a 
green colour. 

EMILY. 

But the bark of trees is not of a green colour, 
Mrs. B. 

MRS. B. 

You should recollect that the cuticle is a covering 
which lasts seldom more than a twelvemonth. In those 
parts of a plant which are of longer duration, such as 
the stem and branches of trees, the cuticle decays and 
peels off; and its place is supplied, as I have already 
told you, by the epidermis, a coating formed by the 
desiccation of the external part of the cellular tissue 
which has been left exposed to the air. The epidermis, 
therefore, is not green. 

Aquatic plants form the only exception, as they have, 
properly speaking, no epidermis. 

If you pass a silver wire or blade completely through 
the bark of a tree, the new internal layers, as they are 
annually formed, will gradually push it outward, till at 
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length the internal coat hecoming external^ the wire 
will fall off. 

CABOUNX. 

That 18^ no douht^ the cause why inscriptions on the 
hark of trees^ are^ in the course of time ohliterated : the 
new hark does not grow over them, it is true, hut grow- 
ing under them, the inscription hecomes distended, and 
when the hark gives way, it will most readily split and 
fall off where the inscription has already wounded it. 

to 

EMILT. 

If, however, the inscription he made so deep as to 
penetrate the layers of wood, the new layers of bark, 
instead of injuring, will preserve it. 

CAROLINE. 

But of what use will be its preservation whilst it is 
so buried as to be totally lost to the sight ? 

MRS. B. 

Buried treasures are sometimes brought to light. 
Adanson relates, that, in visiting Cape Verd in the year 
1748, he was struck by the venerable appearance of a 
tree, 50 feet in circumference. He recollected having 
read in some old voyages an account of an inscription 
made in a tree thus situated. No traces of such an 
inscription remained; but, the locality having been 
accurately described, Adanson was induced to search for 
the inscription by cutting into the tree, when, to his 
great satisfaction, he discovered it entire, under no less 
a covering than three hundred layers of wood. 

CAROLINE. 

Three hundred years, then, had elapsed since the 
inscription had been made ! How much he must have 
been gratified by the discovery ! — But did not this 
venerable tree suffer from such deep wounds ? 
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EMILY. 

Probably not ; for, according to the size of the tree, 
though he cut so deep, he was still far distant from the 

centre. 

MBS* B. 

The centre is not the most dangerous part, for in 
exogenous plants this is the oldest and hardest part of 
the wood : the yital part of the stem is situated between 
the youDg layers of wood and those of the bark ; or 
perhaps the vitality may be exclusively confined to the 
inner coat of the bark ; for if the young layer of wood 
be destroyed by frost, the tree suffers but little ; whilst, 
if the inner coat of bark be frozen, the plant infallibly 
perishes. In the trunk of a tree which has been cut 
down, it is very easy to trace the effect of frost on any 
layer that has been injured by it, the wood appearing 
withered and wrinkled. M. de Candolle observed a 
frost-bitten part of this description in a tree cut down 
in the forest of Fontainebleau, in the year 1800 ; and, 
by counting the superincumbent layers of wood, he 
ascertained that it must have happened in the year 
1709, one which was remarkable for the severity of the 
frost. 

EMILT. 

But since the layers of wood grow with so much 
regularity, whence come those knots and waving lines, 
which constitute the beauty of polished wood ? 



MBS. B. * 



If the sap, in rising through the young wood, meets 
with any casual obstruction to its passage, it naturally 
accumulates in that spot, and forms what is called a 
knot. This consists of distended vessels, containing a 
magazine of food, which has previously been elaborated 
in the leaves, and which gives birth to a germ 01: shoot; 
but it frequently happens that, before this germ has 
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attained strength to force its way through the bark into 
the open air^ a new layer of wood rises over and en^ 
closes it. Sometimes it is only temporarily buried; 
and the following season it acquires sufficient vigour to 
break through its prison. Thus^ if the shoot go on 
annually forcing its way through the soft wooden wall 
which rises up to oppose its progress till it reaches the 
surface of the stem^ it becomes the origin of an external 
shoot or branch. If, on the contrary^ it is exhausted 
by this series of struggles^ it perishes ; and leaves^ in 
memorial of its efforts^ the knots^ waves^ and streaks 
which embellish its tomb. This shoot^ which had in- 
creased in size whilst traversing the several layers of 
wood^ diminishes as soon as it grows externally^ and 
protrudes in the air, being thickest in the stem^ and 
tapering towards its extremity ; so that a shoot, if 
traced from its origin^ exhibits the form of a double 
cone^ the base of which is at the surface of the stem. 

But whence did this shoot derive its origin ? The 
accumulation of sap can merely favour its growth^ but 
cannot have given it existence. 

MRS* B* 

This is a question not very easily answered ; but the 
opinion most prevalent among botanists is^ that germs 
or latent shoots exist throughout the stems and branches 
of plants^ and that those only are brought into a state 
of active vegetation which are fully supplied with food^ 
so that those which chance to be situated in a knot or 
storehouse of food^ are sure to be developed. 

CAROLINE. 

Do the stems and branches of exogenous plants grow, 
like their roots^ merely at their extremities ? 

MRS. B. 

No; they increase throughout their whole length. 
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If you make marks at certain distances on a root, you 
ivill find that these distances are not altered by growth ; 
but if you make similar marks on a stem or a branch, 
the distances will increase^ showing that it grows in its 
whole extent. 

EMILY. 

It must be so^ since a new layer of wood grows an- 
nually at the base. 

And pray^ through what part of the stem does the 
sap rise ? 

MRS. B. 

That is a question which has been long and much dis- 
puted. Some naturalists have maintained the opinion that 
it ascended through the pith ; others^ that it rose through 
the bark : and they have reciprocally proved each other 
to be mistaken in their conjectures. A third road was^ 
therefore, sought for; and, by colouring the water with 
which a plant was watered, it has been traced within 
the stem, and found to ascend almost wholly in the 
alburnum or young wood, and particularly in the latest 
layers. 

GABOLINE. 

That is very natural. The perfect wood has in a 
manner finished its active career : it can itself acquire 
but little nourishment ; and its indurated texture would 
be ill adapted to the conveyance of the sap, whilst the 
young layers, being in the full vigour of growth, and 
their cellular system flexible and elastic, are much better 
calculated to transmit it ; besides, |it is in these, you 
say, that the young shoots take their origin. 

MRS. B. 

The sap does not impart nourishment to the plant 
during its ascent : it is therefore more probable that its 
rising through the new wood is owing to that being the 
softest and most permeable. By means of the coloured 
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medium I have mentioned^ it was obserred that the sap 
naturally ascended in straight lines, but that, if it en- 
countered any obstacle^ it could move obliquely^ or even 
spread itself laterally. 

A great variety of experiments have been made in 
order to ascertain the d^;ree of velocity with which the 
sap rises ; but as the rapidity of its ascension depends 
in a great measure upon the means which the plant has 
of parting with it by exhalation, we cannot weU foUow 
its progress, without having previously made acquaint- 
ance with the excretory organs of plants — the leaves, 
whose office it is to exhale that portion of the sap which 
is superfluous. 

CAROLINE. 

I 

The whole of the sap, then, is not required for the 
nourishment of the plant ? 

MBS. B. 

That nourishment is a more complicated operation 
than you are aware of : all the water which enters into 
the plant is not retained by it ; part of it passes through 
the leaves into the atmosphere, and the atmosphere, in 
its turn, contributes to ^e nourishment of the plant. 
But we must not anticipate ; and, at our next interview, 
we will examine the structure and agency of the leaves 
of plants. 
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CONVERSATION IV. 

OK LEAVES. 



MRS. B. 

There is nbthing more beautiful in the vegetable <;reft- 
tion than the gradual formation and development of a 
leaf. It consists of the flattened expansion of the fibres 
of the stem from which it shoots, connected together by 
a layer of cellular tissue called the pabulum, and the 
whole is covered by a delicate coating of cuticle^ which 
is almost always of a green colour. A plant may, in- 
deed, be considered as a continued series of these fibres^ 
sometimes closely bound up in the form of stems^ at 
others spread out into that of leaves. 

CAROLINE. 

Tet surely, Mrs. B., there are many parts of a plant 
which can neither be referred to leaves nor stems ? The 
blossom^ the fruity and such occasional appendages as 
thorns and tendrils^ cannot come under either of these 
denominations. 

MRS. B. 

I b^ your pardon : they all originate in leaves. 
Even the seed, when first ushered into life, comes 
cradled in a folded leaf; but as in assuming the form of 
a seed-vessel it loses that of a leaf, we must not allow it 
to encroach upon the present subject of our conversation, 
that of leaves properly speaking, which retain their 

B 
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original fonn tfannighoQt the whoie of their tnmatOry 



GABOLUOE. 

Well^ it mutt be confessed that this borders on the 
msrvellons ; but I shall take it on your authority till 
the time comes for you to explain it more fully. 

MBS. B. 

It rests upon much better authority than mine : it is 
sanctioned not only by the opinion of M. de Candolle^ 
but also by the celebrated Mr. Brown, who was the first 
to develope this theory in England. In Germany, so 
long as thirty years ago^ the venerable poet Goethe 
wrote a small treatise on the metamorphoses of plants ; 
and if this little work has not met with the attention it 
deserves^ it is probable that^ being written by a poet^ it 
has been considered rather as the effusion of an ardent 
imagination^ than as the deductions of a philosopher. 
But^ whatever be the changes which leaves may undergo^ 
it is our present business to treat of them in their state 
of leaves. 

If^ when a leaf shoots, the fibres which attach it to 
the stem or branch spread out immediately, the leaf is 
termed gessUe or continuous ; for it cannot be separated 
from the stem without the fibres being torn asunder : 
the leaves of com, grasses^ and all gramineous plants^ 
are of this description. 

EMILY. 

But it is much more common for leaves to be attached 
to the branch by a foot-stalk. 

MBS. B* 

With exogenous plants it is; and the trees and 
i^rubs of our temperate climate are almost all of that 
class. Such leaves are said to be articulated : the fibres 
when they first separate from the stem remain bound 
together, forming the petiole or foot-stalk ; thence they 
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expand in numerous ramifications, constituting the ribs 
of the leaf. Let us now examine this leaf of a horse, 
chestnut : I cut it transversely at its base, and you may 
perceive with the naked eye the larger vessels which 
convey the sap into the leaf. At the other extremity of 
the foot-stalk they are also visible. They are five in 
number, corresponding with the five leaflets of which 
the horse-chestnut leaf is composed. 

The fibres of leaves spread out in various directions : 
the principal one, dividing the leaf from the base to the 
summit, is called the dorsal, or midrib ; others branch 
oat fiom this laterally ; and a third class consists of still 
smaller ramifications issuing J&om these last : they all 
teraiinate at tiie surface of the leaf by a pore called 
«tMia, a Greek word, signifying mouth. 

OABOLINE. 

These are, no doubt, the exhah'ng pores which send 
off the superfluous moisture ? 

Yes ; but we must patiently labour through a forest 
of foliage, before we can return to the physiological 
operations of the plant. 

Leaves are usually divided by [botanists into five 
dasses, according to the direction of their ribs : — 

First, the pennated are those in which the smaller 
ribs expand from the principal rib like the feathers of a 
quill : the leaves of the pear and the lime tree are of 
this description. 

The second class is palmated. In these, the ribs 
diverge from the petiole like the fingers from the palm 
of the hand, as you see in this vine-leaf. They are not, 
however, always five in number, since they vary in dif- 
ferent plants, and even sometimes in different leaves of 
the same individual. 

The third class is called target-shaped, or peltatty 
being shaped like a buckler ; such is the nasturtium. 

E 2 
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The fourth class is pedatum, having the form of the 
foot : the hellebore is of this class. ' 

The fifth cLiss has simple ribs^ proceeding; from the 
base to the extremity- of the leaf ; corn, grasses^ and all 
the gramineous tribe^ are comprised within it These 
leaves are always sesHle, 

The outline of the leaf^ is of much less importance 
than the direction of. its ribs. The indentures, or teeth 
of leaves^ are formed by the termination of its ribs. 

In the gramineous tribe, the leaves are smooth at the 
margin^ and have no indentures ; the ribs run on each 
side along the margin like a small seam, and terminate 
at its pointed extremity, whence all the exhalations take 
place. 

When the indentures of some leaves reach so far as 
half-way down, they are said to he pinnatifid ; and 
when the leaves, though separate, grow from one foot- 
. stalk, so that one of them cannot fall off, or be separated 
from the other without being torn asunder^ the leaf is 
said to be dissected. 

CAROLINE. 

There are a great variety of leaves of this description : 
the rose, the acacia 

No ; these are compound leaves, and differ from the 
dissected by being articulated, each leaflet having a 
separate foot-stalk, which, when the leaf dies, detaches 
the leaflet from the general foot- stalk, and they fall 
separately. 

At the base of the foot-stalk of compound leaves 
there generally grows a small organ, called stipula : it 
consists of two accessary leaves, as you see here in the 
rose-leaf, the willow, and indeed, in most exogenous 
plants. Sometimes the stipula is attached to the foot- 
stalk, at others to the stem : it withers easily, and often 
falls off before the other leaves ; for whieh reason it is 
not always to be met with on branches of a certain age. 
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In this branch of rose-tree you see that there are 
stipuls to all the younger shoots^ while the older ones 
have already lost them. In the pea the stipula is* 
larger than the common leaved. [See Plate I.] 

When the ribs of leaves are expanded upon the same 
plane^ the leaf is thin ; in succulent plants^ which re- 
tain moisture and evaporate but little^ the cellular 
tissue^ which connects the vessels of the upper and lower 
surface of the leaf, is thick and fleshy. 

The two surfaces of a leaf generally differ in appear- 
ance : in the upper surface the ribs are the least pro- 
minent) and the leaf is consequently the smoothest, 
and of the deepest green. The under surface is more 
hairy, and abounds with stomas or pores ; the upper 
bas fewer, or is sometimes wholly without them, ex- 
cepting in aquatic plants, whose leaves float on the 
water ; their upper surfaces being alone exposed to the 
air, are alone supplied with stomas. 

But, whether the two surfaces be similar or not, it is 
very certain that their functions are different ;. for if 
you reverse the leaf of a plant, and prevent it from 
resuming its natural position, it will wither and die. 

EMILT. 

But com and grasses grow vertically, Mrs. B.^ and 
can scarcely be said to have an upper and an under 
surface; though, it is true, they are greener and smoother 
on one side than on the other. 

SfBo. B. 

All the gramineous family have a more equal distri- 
bution of pores on either surface ; for growing nearly 
erect, and being therefore equally exposed to the air, 
each surface can probably perform the same functions, 
and these plants can bear the reversion of their leaves 
better than any other. 

Floating aquatic plants, on the contrary, having no 
pores on their lower surface, infallibly die if they are 
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reversed without power of resuming their natural po- 
sition. 

OABOLINB, 

It would he superfluous for aquatic plants to be fur- 
nished with pores on their under surface^ since they 
could not evaporate into water. 

» 

MBS. B* 

Nor can they elaborate the sap without exposing it^ 
by means of the pores^ to the atmosphere : but we must 
complete the anatomical examination of the structure 
of the leaf^ before we enter upon its physiological 
functions. 

The first appearance of leaves which the young plant 
puts forth on the germination of the seed is formed by 
the lobes of the seed itself, which we have already 
noticed under the name of cotyledons. 

EMILT. 

I have often observed them in lupins^ when they first 
shoot above ground^ and wondered that the tiny plant 
should be able to supply food to such thick substantial 
leaves. 

SBS. B. 

It is^ on the contrary, these leaves which yield their 
substance to the tiny plant ; and as soon as they have 
completed this function, and the whole of their pulpy 
nutriment is consumed, they wither and fall off. 

But all cotyledons are not of a succulent nature : 
some are thin, like other leaves, and are more commonly 
called seminal or seed leaves. 

EMILY. 

How, then, can they feed the young plant ? 

MBS. B. 

By immediately elaborating the sap, which the 
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nascent root draws up from the soiL Seminal leaves 
are foinished mth stomas for this purpose, while fleshy 
cotyledons have none ; in the latter, the conversion of 
the cotyledons into leaves is hut very imperfect : they 
frequently remain under ground, and do not assume 
either the form or colour of a leaf. 

EMILT. 

The cotyledons of peas and heaps are of this de- 
scription ; in those of lupins the conversion is more com- 
plete, though they remain succulent. 

CAROLINE. 

* 

Since the fleshy cotyledons have no stomas, I know 
not what they have to do in the open air : merely 
acting the part of a magazine of food, they are more 
at hand to supply the young plant with it under ground 
than ahove it. 

.XMILT. 

But is it not wonderful that a young plant should be 
aUe to absorb sap, and elaborate it from the first mo- 
ment of its existence ? 

MBS. B. 

Not more so than that a young chicken should pick 
up grains of com as soon as it has thrown off its egg. 
shell. Nature has probably given more firmness and 
stability to the roots of plants, which are obliged imme- 
diately to provide their own food, in the same way as 
she has to the beaks of young birds. The embryo plant 
has often another resource, but which does not belong 
to our present subject. 

The first regular leaves which expand are called pri- 
mordial, and are not unfrequently of a different cha- 
racter from the common leaves of the plant. 

When the leaves shoot very near the ground, so as to 
appear to grow from the roots, they bear the name of 

£ 4 
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raMal leancs ; diey tftvmt^ hawewer, horn Ifae bue of 
the rtem, for noli never give iHrth to leaves. 

Braeiett or iloul leaves are, on the 'oontraiy, leaves 
peeoliar to some planti^ wfaidi grow very near the flower, 
and aie often "■■•^•^*" for fal o« c mi » not being always of 
a green eoloor. The Hydrangea, for instance, has a 
great abondanoe of pink or lilac bractee, which I doubt 
not bat that yon have supposed to be the flower of that 
plant. 

CAB0I.IXE. 

Are then those beaotifdl blossoms of the hydrangea 
not its flowers ? 

IfBS. B. 

To a superficial observer they bear, it is true, a.much 
greater resemblance to flowers than to leaves ; but, if 
examined attentively, you will find they possess few of 
the regular organs of the flower, and could produce 
neither fruit nor seed. The lime-tree shoots out a pro- 
fusion of bractes of a pule yellow colour ; and I doubt 
not but that you have also confounded them with the 
blossom which lies concealed beneath them. The 
coloured leaves of the red-topped dary^ which exhibit 
various tints of red, purple, and green, are also of this 
description. There are many bracteae which do not 
differ either in colour or form from the other leaves of 
the plant, and' are distinguished only by their situation 
with regard to the flower. Such is the tuft of leaves 
on the summit of the flower called the crown imperial, 
and that which grows from the top of the pine -apple : 
the scaly covering of this fruit consists also of the rem- 
nants of degenerated bractes. 

OAROLUrS. • 

And pray, Mrs. B., is not the scaly cone of the fir- 
tree of the same nature ? I have often observed it 
when the seeds have fallen out, and it wears the ap- 
pearance of an aggregation of short, thick, stiff' leaves. 
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forming a oone of cells somewhat resembling a bee- 
hive. 

MRS. B. 

Yon are qnite right; except in calling the fruit 
wiiich is lodged in these cells seeds: their botanical 
name is achenium. 

Both the fir.cone and the pine-apple are aggregated 
fruits^ separated by bractee ; but in die succulent pine- 
apple almost all vestiges of the intervening bractcK 
are obliterated. 

EMILY. 

When the crown of the pine-apple is pulled off, the 
sammit of the fruity I think^ exhibits some marks of 
cells formed hj bractes. 

MRS. B. 

That is true ; and they are^ you may have observed^ 
empty : the pressure of the base of the crown having 
prevented the fruit from growing, the bractes are not 
wholly obliterated. 

Leaves are arranged on the stem in a great variety of 
ways : sometimes in opposite pairs^ and the successive 
pairs crossing each other at right angles; at others^ 
several leaves shoot from the same spot^ and spread out 
in a circle. They are sometimes altemiEite on the stem^ 
and appear irregularly scattered; but Nature allows 
nothing to be scattered by chance : upon a careful in« 
veftigatioD^ order and method will be discerned in the 
minutest of her works; and, in the arrangement of 
leaves on the stem^ she has been studious to prevent 
their covering each other too closely^ both light and 
air being required to enable them to perform their 
functions. 

EMILY. 

Is it not surprising that Nature should have bestowed 
80 much pains upon so insignificant a part of the ere- 
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atioD as akaf ? Howerer beuitiliil and cazioiuly con- 
stnicted it may be, it lasts bat one seaacm, and then is 
shaken off by the first Uast of wind, and troddm under 
foot 



It does not fall till it has performed the part wbich 
Nature has assigned to it; and wiien, you are ac- 
quainted with the importance of its functions in the 
vegetable economy^ you will probably be induced to 
treat it widi somewhat more respect 



CABOUNE. 

LeaTes^ when they first shoot^ are generally enclosed 
in small scaly buds, evidently designed to protect them 
from inclemency of weather. Now these scales differ 
totally in form and appearance from the leaves they 
shelter ; and I think, Mrs. B.^ that you would be at a 
loss to assign them the same origin ? 

MRS. B. 

Nothing more simple. All leaves begin to shoot 
without any external covering ; but when, in early 
springs they quit the protecting branch in which they 
were embosomed^ to encounter the cold air, they are 
chilled and checked in their growth^ and^ instead of 
expanding in the natural shape, they contract, harden, 
curve inwards, and are finally transformed into a species 
of scales, which shelter the internal leaves : under so 
friendly a covering, these vegetate fr«>«^ly. In the mean 
time the season advances, the air becomes warmer, and 
the young leaves, having been protected from its former 
inclemency^ are now cherished and developed by its 
genial influence. 

EMILY. 

What a beautiful provision for the security of a 
leaf ! 

MRS. B. 

If you follow up the development of the bud of the 
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ash or the maple^ you will obflenre that the external 
scales are shorty liard^ reddish^ and rather hairy. In 
proportion as they are more internal^ they become 
membranaceous^ pale-coloured^ and elongated ; embryo 
leaves then appear at their extremities; and these, 
shortly after, assume the form of leaflets, so very dif. 
ferent in shape and structure from the external scales, 
that it is difficult to conceive they have had the same 
origin. 

EMILY. 

The more feeble and delicate the leaves of a plant 
are, the greater, I suppose, will be the number of those 
which d^enerate into scales ; therefore, the thicker and 
warmer will be the covering for the leaves which are 
ultimately to be developed. 

CAROLINE. 

And these, being of the same delicate texture, require 
sach additional clothing. What an admirable effect 
produced from so simple a cause ! 

MB8. B. 

These scaly leaf-buds are not universal, some leaves 
being of so hardy a nature as not to require a covering, 
especially when growing in a warm climate ; they are 
then said to grow naked ; but being closely folded or 
rolled up in a small compass when first they shoot, they 
wear the appearance of a smooth bud without scales. 

The horse-chestnut, in its native tdimate of India, 
unfolds its young leaves to the genial atmosphere, with- 
out risk of their suffering from exposure; while, in 
this colder country, many successive leaflets are arrested 
in their growth, and condemned to degenerate into 
scales. If you examine the buds on this branch, you 
will see what numbers have changed their form, and 
are reduced to play a subordinate part in the system of 
vegetation. 

• The scales of some buds are formed from the rudi- 
ments of stipulfB ; others derive their origin from pe- 
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tioles or footstalks ; which^ instead of growing long and 
slender, expand and assume the form of scales, and 
envelope the embryo shoot. The scaly part of the buds 
of the walnut and the pear are formed from stipulie. 

EMILY. 

I have often examined these buds with great interest, 
and admired the ingenious manner in which the leaves 
were so closely packed, in order to be contained within 
them. Do the same buds produce both leaves and 
flowers ? 

MRS. B. 

Buds vary in this respect not only in different plants, 
bat sometimes even in the same individual: some 
sprouting into flowers and fruits; others into leaves 
only, and branches ; and there are buds of a third de- 
scription, which are developed into both fruit and 
leaves. The first kind is full and round ; the second, 
smaller and more pointed ; and the third, both in size 
and shape, forms a medium between the other two. 

. CAROLINE. 

How essential it must be for a gardener to be able to 
distinguish these buds ! For he would have a very 
poor crop of fruit, if, in pruning a tree, he were to lop 
the branches which contained most of the fruit-buds, 
and retain those which had more leaf-lbuds. Are these 
three species of buds common to all trees ? 

MRS. B. 

No ; the buds of the horse-chestnut, which are so 
large, scaly, and glutinous, are all of the mixed kind ; 
those of the apple and pear are of the two distinct 
species. 

Endogenous plants, or monocotyledons, scarcely ever 
produce more than a single bud annually ; the cabbage 
of the palm-tree is its bud, and the leaves and flowers 
are folded within it. The flowers and foliage of the 
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oocoa-nut and date trees are developed in the same 
manner. 

Bulbous plants (the endc^enous plants of our tem- 
perate chmate) are of the same description. I have 
aheady observed, that their stem is contained within 
the bulb ; but you have yet to learn that this bulb is in 
fact the bud or cabbage^ containing not only the stem^ 
bat also the leaves and flowers. The scales formed 
from the rudiments of undeveloped leaves are parti- 
cularly distinct in bulbous roots, especially in the onion. 

EMILY. 

Thus then a lily, a tulip, or a hyacinth, are all con- 
tained within their bulbs, which we have been ac- 
customed to consider merely as their root. But these 
flowers have each a stem, besides that which you say 
remains undeveloped within the bulb. ' 

MBS. B. 

The shoot which you consider as a stem is the pe- 
duncle or footstalk of the flower^ not the stem of the 
plant ; the leaves which grow from the stem shoot from 
beneath the footstalk. The bud or cabbage of the palm- 
tree, when fully formed, shoots up a footstalk on which 
the flower expands, while the leaves spread out at its 
base. The difference between these plants of the tro- 
pical and of the temperate zones is, that the stem of the 
pakn-tree being developed, the cabbage is situated at its 
summit ; whilst, in our more temperate climate, the 
vegetation of the bulbous plants is not ' sufficiently 
vigorous fully to develope their organs^ and the stem 
remains in a latent state within the bulb. 

OABOLINE. 

How can those plants bud whose stem and Wanches 
die annually^ such as dahlias, peonies, and China asters, 
&c. ? 

MRS. B. 

The new stem and branchy shoot from a bud formed 
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at libat Tital ipot called the neck of the plant; in pe- 
rennials the stem dies down to this spot, but if Uiat 
perishes^ die whole plant dies. It is situated either on 
a lerel with, or rather below, the ground ; and the bod 
being bat little exposed to the weather, is not provided 
with the same warm covering as most of those which 
sprout in the air aboye ground* 

OABOUNB. 

That is to say, being protected by their ratuation, 
their first leaves do not d^enerate into scales. 

And pray, do sll these various kinds of buds ori- 
ginate in some little accun^ulation of sap in the stem, 
in the manner you have described to us ? 

MRS. B. 

This accumulation of sap is the origin of a bud, so 
far only as it enables a germ or embryo shoot to grow, 
by affording it an ample supply of food. 

Buds commonly shoot at the articulation of a leaf, 
because the branching off of the vessels offers some 
little impediment to the flowing of the sap ; a small - 
portion of it is arrested in its course, and forms a de- 
posit of foody which a neighbouring germ quickly ap- 
plies to its own use, and is thus ushered into life. 

EMILT. 

Such germs must exist then in a latent state in every 
part of the stem, and wait only for fresh sustenance to 
make their appearance externally. 

MBS. B. 

In all probability they do ; for wherever there is an 
accumulation of sap, a germ is sure to be developed. 

BMILY. 

When I plant a slip of geranium, I take care that it 
should have at least one leaf; because, though quite 
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ignorant of the cause^ I know by experience that the 
shoot would spring from the articulation of the leaf. 

MBS. B. 

In geraniums there is also another species of arti- 
culation^ consisting of knots in the stem^ which answers 
the same purpose^ by interrupting in some measure the 
circulation of the juices^ and afibrding a small supply 
of stagnant sap. Pinks and carnations^ reeds and ru^es, 
the stems of corn and grass^ in a word^ all endogenous 
plants^ are intersected in a similar manner. 

CAROLINE. 

Then when carnations and pinks are propagated by 
layers^ the shoots take place at those intersections of the 
stem. 

BMILY. 

Excepting the geranium^ the leaves of all the plants 
you have mentioned are, I believe, sessile ; the inter- 
sections in the stems must therefore supply the place of 
articulations in furnishing the buds with food. 

JHBS* b. 

Precisely so. The leaves of endogenous plants are 
more rarely articulated than those which are exogenous. 
These intersections, however, not unfrequently occur in 
the latter, as with the geranium^ the vine^ and several 
other dicotyledons. 

In our conversation on stems, you may recollect my 
observing^ that a number of years frequently elapsed 
before the buds formed on the trunk or branches of a 
tree attained sufficient strength to force their way through 
the successive layers of new bark which annually en- 
closed them ; while others vigorously pushed through 
this barrier the first year. Buds usually begin to be 
formed in the month of August, and remain in a latent 
state during the winter, when they are commonly called 
eyes : the following spring they shoot, and make their 
appearance extemdly; but they cannot properly be 
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called buds tiU scales are fonned by the d^eneration of 
the outward leaves of the shoot. 

It is heat which detennines the period of budding in 
a plant. A branch turned towards the souths or placed 
in a greenhouse, wiU shoot long before the Test of the 
tree ; the budding begins to appear first near the ex- 
tremity of the branches where the wood is most soft and 
tender. 

EHILT. 

I should have imagined that the base of the branch 
which the sap first reaches would have budded earliest. 

KR8. B. 

In the larch, and many other trees whose branches 
are equally hard throughout, this is the case ; but the 
superior facility of piercing through the tender part of 
a branch more than makes up for the earlier supply of 
food. 

The scales of buds are often coated with a sort of 
glutinous yamisb, which resists moisture; some are 
lined with a species of down or fur, to preserve the 
internal shoot from cold. 

GAROlilNE. 

These, at least, cannot result from the degeneration 
of leaves. Such a beneficent provision for the pro- 
tection of the shoot seems to indicate, that the bud is 
possessed of a distinct organ, specifically designed for 
its security. 

UBS* B* 

Such is no doubt equally its destination, whether it 
originate in the abortion of another organ, or whether 
expressly created for that purpose ; nor is it difficult to 
refer the formation of down or varnish to the same 
origin. The scales of buds can absorb from the sap 
only a portion of what was destined to nourish * them ' 
had they been developed into leaves, and the remainder 
may be converted into a species of glutinous resin or 
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yarnish. Then the young leaves, when examined in 
the bad before they are developed^ wear the appearance 
of small filaments of cotton, which^ when spread out^ 
exhibit the minute skeleton of a leaf. It is^ therefore^ 
you see^ not at all improbable but that these bodies 
derive their origin from the rudiments of leaves. 

It would be difficult to suggest a mode of folding or 
rolliiig which Nature has not adopted in enclosing these 
embryo leaves in the bud. The leaves of the vine are 
folded like a fan ; in other plants they are doubled from 
the top to the bottom ; in others folded down the 
middle; some are laid one within another; others 
elosely packed side by side; and there are an equal 
number of modes of rolling them up in the buds. 

In some plants the petioles or footstalks retain the' 
nourishment they should transmit to the leaves^ so as to 
prevent the latter from being developed ; they remain 
therefore in an embryo state ; the petiole^ in the mean 
time^ gorged with nutriment, becomes thick, corpulent^ 
and clumsy^ flattening as it expands^ and wearing rather 
the appearance of a leaf than of a stalk. The acacia of 
New Holland has this singular conformation. 

CAROLINE. 

I have seen tropical plants in hothouses of this de- 
scription : the prickly fig is, I believe, one of them. 
But how do these leafless plants disburden themselves 
of the superfluous moisture which leaves exhale ? 

MRS. B. 

The dilated petioles, which usurp the place of leaves^ 
perform also, ^ough but imperfectly^ their functions^ 
and have pores adapted for that purpose : they are not^ 
however^ leaves^ any more than the tail of a kangaroo 
is a 1^^ or the trunk of the elephant an arm^ though 
they respectively perform the office of these members. 
When common organs assume in certain species an un- 
common form^ they may be useful for purposes difierent 
from those for which Nature originally designed them ; 

V 
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but tbey should not on that account obtain the name of 
the organ they but imperfectly imitate. 

Leaves are usually deciduous^ that is to say^ last but 
one season: there are but few exceptions of plants 
whose leaves last two^ three^ and sometimes as long as 
four years. Evergreens change their leaves annually; 
and the plant remains green during winter only because 
the old leaves do not decay till the springy after the 
young leaves make their appearance. 

EMILY. 

Is it not singular ihat the leaves of evergreens should 
wither and fall in the springs when the weather becomes 
warm^ the sap most abundant^ and vegetation in full 
'vigour ? 

MBS. B. 

A leaf withers when the vessels which should bring 
it nourishment are no longer capable of performing 
that function. In autumn, the vessels of the petiole 
become obstructed by a deposit of hard matter^ which 
disables them from transmitting sap^ and, being no 
longer moistened by the passage of this fluids they dry 
up and wither ; while tlie pabulum of the leaf, con- 
sisting of an expansion of the cellular system, which is 
of a soft, moist nature, preserves the leaf some little 
time after the petiole has ceased to perform its func- 
tions. 

CAROLINE. 

Like an animal deprived of sustenance, which you 
told us feeds on its own fat^ before it perishes. 

MBS. B. 

The circulation of sap in evergreens being more uni- 
form throughout the year, the deposit of hard matter 
does not obstruct the passage of the sap till towards the 
spring, when the vigorous sap is directed towards the 
buds, and the old leaves drop off as the young ones 
e?cpand. 
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The pedoles of some leaves^ such as the aspen and 
the poplar^ are flattened^ and adhere less firmly to the 
stem ; hence they tremble at every breath of wind^ and 
fall ofp more leadily than those of a cylindrical form. 

With regard to the most important fiinctions of the 
leaves^ the chemical changes they operate upon the sap, 
we must reserve them for our next interview, when I 
intend to give you an account of the sap, and of the 
interesting part it performs in the vegetable system. 
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OK SAP. 



MBS. B. 

Now that you have made acquaintance with" the root, 
the stem, and the leaves, we maj proceed to 'trace the 
sap in its ascent through the seyeral organs, ohserye the 
varions transformations it undei^oes in the leaves, and, 
following it in its descent, examine the manner in which 
it feeds and restores the several parts of the plant. 

CABOLINE. 

This seems to me to comprise the whole history of 
vegetation. \ 

MRS. B. 

In a general point of view it does, but we shall yet 
have many details to enter into ; besides, what I have 
hitherto said relates only to the nourishment of plants : 
their reproduction is of no less importance, and we 
have not yet once alluded to the flower, the principal 
and most beautiful of their organs, and that in which 
the seed originates. 

EMILT. 

But this sap, Mrs. B., which I imagined to be dif- 
fused through the plant as it rose, seems to be disposed 
of in a very different manner : part you say is exhaled 
by the leaves, and part descends through the bark; 
what then remains to nourish the plant } 



ON SAP* €9 

All that is necessary for that purpose is selected and 
retained. If you consider that the sap which rises in 
the roots consists simply of water^ holding in solution 
a variety of crude ingredients^ such as lime, silex, 
magnesia, soda, and potash, you will acknowledge that 
something more is required than the mere effusion of 
this heterogeneous fluid through the plant in order to 
nourish it. The sap traverses the stem^ rising, as I 
have already said, through the alhurnum^ and some small 
portion of it through the perfect wood. A great variety 
of experiments have heen made, with a view of ascer- 
taining the degree of rapidity with which the sap 
ascends. M. Bonnet raised some plants in a dark 
cellar^ in order to blanch their stems^ that he might be 
able to trace the ascent of the coloured water with which 
he nourished them. He found that this tinted sap rose 
only four inches in two hours ; but the plants, owing 
to the disadvantageous circumstances under which they 
were cultivated, were weak and sickly ; in subsequent 
experiments on more healthy subjects^ the sap was seen 
to ascend three inches in the course of an hour. Some 
time afterwards Mr. Hales immersed a fresh cut branch 
of a vigorous pear-tree in a tube full of water, and found 
that the sap rose in it eight inches in six minutes. 

EMILT. 

And how do you account for so remarkable a dif- 
ference in the result of these experiments ? 

• SIRS. B* 

Chiefly from the improved mode of performing 
them. The velocity with which sap rises varies, how- 
ever, very considerably, and depends upon the nature 
of the plant, the degree of temperature, and above all, 
the quantity of solar light; which last is absolutely 
required, to enable the superfluous water in the leaves 
to evaporate. 

During the spring there is a more tlian usual absorp- 

F S 
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tion of sap^ for the purpoie of nourishing the yoong 
buds whi^ are to be dereloped ; and it is worthy of 
remark^ that the sap which feeds these buds passes 
through different channels from that which serves to 
nourish the plant generally at a more advanced period 
of vegetation. Instead of rising through the young 
wood^ it ascends nearly in the centre of the stem in the 
parts contiguous to the medullary channel^ and is thence 
transmitted through the wood to the buds. 

EMILY. 

And pray what is the cause which produces the rising 
of the sap in spring ? 

MRS* B« 

Heat is the circumstance most favourable to the ab. 
sorption of sap, as it is heat which^ by expanding the 
buds^ makes room for it and draws it up. An expe- 
riment has been made by placing two pieces of vine in 
two similar vases of water^ and then introducing the 
stem and branches of one of them, through a hole in 
the wall, into a hothouse : the buds of this latter plant 
were rapidly developed, and the water in the vase as 
rapidly absorbed ; whilst the buds of the other made 
only the usual progress, and the water diminished in 
the same slow proportion. 

If plants are pruned in the spring, the sap will rush 
out often with violence : in vineyards, this flowing of 
the sap, when plants are cut, is called the tears of the 
vine. Mr. Hales made an experiment by cutting off 
the upper end of the branch of a vine, and enclosing the 
wounded extremity of the lower part (which remained 
on the stem) in a tube ; the sap flowed from it with 
such violence, and in such abundance, as to rise to the 
height of forty. three feet in the tube, thus sustaining 
the weight of one atmosphere and a half. 

CAROLINE. 

What a prodigious force ! If you make an incision 
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into the stem of a tree in the spring, the sap vill of 
course flow oat ? 

MRS. B. 

No^ not at least with violence^ for the spring sap 
rises with force only in shoots of one year's growth, 
and will consequently flow rapidly from none hut these ; 
and in making the incision, you must penetrate to the 
centre in order to reach the full channel of the spring 
sap; then the instant your instrument touches the 
pith, you wiU hear the sap gush, and see it follow the 
instrument as you draw it out. 

We must not, however, hestow the whole of our 
attention on this nursling sap, hut return to that which 
rises through the alhurnum to feed the mature plant. 
The greater part of this sap reaches the leaves without 
undergoing any change ; hut as soon as it arrives there, 
a considerable portion of its water exliales by the stomaSy 
leaving the nutritive particles which it held in solution 
deposited in the leaf. 

EMILY. 

And pray, what is the proportion of the quantity of 
water evaporated by the leaves to the quantity absorbed 
hy the roots ? 

MRS. B. 

It varies exceedingly, according as circumstances are 
more or less favourable to evaporation. A plant can 
evaporate only in proportion to its absorption : the 
quantity, therefore, depends not only on the abundance 
or deficiency supplied from the soil, but also on the 
number of ramiflcations of the roots ; that is to say, of 
mouths to suck up water. On the other hand, these 
mouths, however numerous, and abundantly supplied, 
can continue to receive water only in proportion as the 
exhalation by the leaves carries off* what has already 
been taken in, so as to make room for more. Thus 
while water enters at one extremity of the plant, i 
must find its way out at the other. 

p 4 
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EHILY. 

But what is it that promotes the flowing out, or, in 
other words, the evaporation o£ the water by means of 
the leaves ? 

* sins. B. 

The most essential circumstance is light. 

CAROLINE. 

You surprise me : I should have thought that heat 
would have been more necessary than light to produce 
evaporation. 

Heat, it is true, increases it mechanically : but with- 
out light no exhalation from the leaves will take place ; 
and it will be inconsiderable, unless the sun's rays fall 
upon the plant. 

CAROLINE. 

Is it not very singular that light should be most 
favourable to the ascension of the sap which passes 
through the alburnum, whilst heat is most congenial to 
that which rises through the centre of the stem ? What 
is the reason of this difference ? For both saps, I con- 
clude, must be of the same nature, since the spongioles 
suck up whatever is sufficiently fluid to enter their 
pores. 

MRS. B. 

Being derived from the same source, they were, no 
doubt, originally of the same nature ; but when separ- 
ated into different channels a difference arises. The 
nursling sap, we shall find, undergoes a preparation in 
its passage towards the buds, and their expansion, pro- 
duced by heat, is alone required to draw it up ; while 
the sap which passes through the alburnum must not 
only throw off a considerable quantity of its water by 
the leaves, but also undergo a chemical change, for both 
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of which processes the aid of the solar rays is absolutely 
xequired. 

Let us first consider the simple evaporation by the 
leaves. The quantity of water exhaled by plants is to 
that which they absorb generally in the proportion of 
two to three ; one third only, therefore^ remains in th^ 
plant, and becomes a part of its substaace; the rest 
may be considered simply as a vehicle which Nature 
had employed to convey a due quantity of nourishment 
into the plant, and which, after having fulfilled its 
object, disappears. 

• EMILY. 

Is the water, then, which is evaporated perfectly 
pure? 

MBS. B. 

It does not contain above a ten-millionth part of the 
foreign matter which it held in solution when absorbed. 

This exhalation is not visible, because the water is so 
minutely divided as to be dissolved by the atmosphere 
as soon as it comes in contact with it. 



CAROLINE. 

It may then be compared to our insensible perspir^ 
ion. 



MRS. B. 



True; and it is called by many botanists the per- 
spiration of plants, and it sometimes happens (as is the 
case also with animal perspiration) that it becomes 
sensible. This occurs only in plants whose leaves have 
simple ribs imiting at a point at the extremity of the 
leaf. The sap is accumulated by the absorption of the 
roots during the night, and that portion of it which is 
destined to be evaporated fiows towards this sole aper- 
ture, and may be seen there in the form of a minute 
drop, if observed before sunrise, for it is reduced to 
vapour by the first solar rays ; the subsequent evapor- 
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atioD being equal to the absorption^ no accumulation 
takes place, and no fluid is perceptible. This effect 
may be seen on the leaves of com, which, with all the 
gramineous family, have simple ribs. 

CABOIilNE. 

Plants, then, must increase in weight daring the 
night, since they absorb by the roots, without exhaling 
by the stomas ? 

MBS. B. 

They do so ; and wheneyer, through any accidental 
cause, the stomas are obstructed or diseased, the plant 
becomes dropsical, from the accumulation of water, 
which it cannot discharge. Plants growing in vases in 
a room are very subject to this malady, owing to their 
not having sufficient light to promote the evaporation 
required. 

EHILY. 

Yet if you expose a nosegay in a room to the sun's 
rays, it withers. 

MRS. B. 

Because the sun produces a degree of evaporation 
which the poor mutUated flowers are unable to support; 
for though the stalks may be immersed in water, the 
organs of absorption are wanting, and the quantity of 
water they suck up is quite inadequate to the evapor- 
ation. Since, therefore, you have deprived them of the 
power of absorption, you must diminish, at least, that 
of exhalation, and, by* keeping them from too much 
light, endeavour to preserve the sap which they already 
contain. 

EMILY. 

I should be curious to know what quantity of water 
a plant exhales in a day. 

MBS* B. 

' It has been ascertained by Mr. Hales, that a full- 
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blown helianthiis^ or sunflower^ placed under advan- 
tageous circumstances in regard to light and temperature, 
evaporated twenty ounces of water per day^ which is 
seventeen times more than that evaporated hy a man, 
supposing their surfaces equal. This experiment was 
made by weighing, first, the water in the vase in which 
the sunflower was placed, then the plant itself; and, 
after due time being given to the experiment, the water 
and the plant were again weighed. The plant had ab- 
sorbed as much water as the vase had lost ; but it was 
not found to have increased in weight so much as the 
water in the vase had diminished by twenty ounces, 
which affords a conclusive proof that these twenty ounces 
had been evaporated. Of course, suitable precautions 
had been taken in order to prevent any immediate eva- 
poration from the water contained in tfie vase. 

Fleshy fruits, such as apples, plums, peaches, &c. 
have few or no pores: they therefore retain the moisture 
they receive from the sap, which enables them to remain 
long on the tree, after coming to a state of maturity, 
without drying up and withering. Whilst dry fruits, 
such as peas or beans, wither in consequence of the 
number of their pores by which they exhale moisture. 
There is the same difference between diick fleshy leaves, 
such as those of the cactus and other succulent plants, 
and dry leaves, such as those of the pine and the fir, 
which are at the opposite extremity of the scale ; com- 
mon leaves bear a medium between the two, but, in the 
same space in which a common leaf contains six or 
seven stomas, the leaf of a pine has sixty or seventy. 

EMILT. . 

Aquatic plants which live wholly under water, you 
told us, were not provided with stomas ; but now that 
I comprehend the nature of their functions, I do not 
understand why the plants should not derive benefit 
from them : for while the roots absorbed the water 
holding ingredients in solution, the stomas would eva- 
porate it in a pure state, leaving all its riches behind. 
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KRS* 0* 

The plant has not power to exhale water into water : 
it requires the assistance of the air to dissolve it and 
carry it off. Those aquatic plants which rise to the 
surface are abundantly furnished with stomas to dis- 
burden themselves of their excessive supply of water. 

Let us now turn our attention to the nature of the 
sap which remains in the leaf^ after having disengaged 
its superfluous moisture. It consists of about one third 
of the water originally absorbed by the roots^ but aug- 
mented and enriched by the acquisition of all the 
nutritive particles which the evaporated water has de- 
posited. 

CAROLINE. 

In this state it is certainly better calculated to nourish 
the plant; and from this ample store I suppose the 
the various organs select and assimilate the food they 
each require. 

The preparation of the food is not yet completed ; 
the sap undergoes another and very important change, 
in some measure analogous to that which the blood 
undergoes in the lungs, to prepare it for assimilation. 
This operation is also performed in the leaves, which 
may be considered as the laboratory in which the sap 
is submitted to a regular chemical process. 

EMILY. 

This, indeed, bears a very striking resemblance to 
the chyle, which is the sap of animals, and which is 
converted into blood, fitte(i to go through the general 
circulation, and nourish the several parts of the body.* 

MRS. B. 

The analogy is perhaps even stronger than you ima- 
gine ; for this process, which in animals is performed 

* See Conversatioiu on Chemutry, vol. ii. p. 286. 
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by means of breathing atmospherical air^ in vegetables 
is performed by the same air acting on the sap when it 
comes in contact with it at the stomas : the leaves may 
therefore be considered as the lungs or organs of re-^ 
spiration of plants. 

ESILY. 

How curious ! their stomas then are so many little 
breathing mouths. And does the oxygen of the atmo- 
spheric air carry off carbon from the sap^ as it does 
from the chyle ? 

MRS. B. 

On the contrary^ carbon or charcoal is the principal 
ingredient of wood and of all vegetable matters : the 
object to be aimed at is therefore to increase^ instead of 
to diminish^ the quantity contained in the sap ; and the 
chemical process to which this fluid is submitted in the 
leaves^ though analogous to that performed by the lungs^ 
80 far as it prepares the sap for being assimilated to the 
plants is rather opposed to it in respect to its chemical 
results. 

We animals^ the most favoured part of the creation, 
endowed with the faculty of locomotion^ require to be 
of a lighter structure than our tough woody neighbours 
irho are attached to the soil. In order to move about 
with facility^ it is necessary that we should disencumber 
ourselves of part of the carbon we consume in feeding 
on vegetables ; and a man exhales^ in breathing, no less 
than 11 oz. of charcoal per day; whilst the vegetable 
kingdom^ far from suffering from excess of carbon^ re- 
quires its store to be augmented^ in order to promote its 
fixity and durability. 

EMILY. 

Ah ! this is what I have heard spoken of as one of 
the most beautiful dispensations of Providence: the 
v^table creation purifies the atmosphere^ by absorbing 
the carbon with which it has been contaminated by the 
breath of animals. 
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Just so ; but let us examine these wonders a little 
more narrowly^ and trace the steps by which they were 
brought to light. 

M. Sennebier covered a plant which was growing in 
a pot of earth with a glass bell full of water ; and^ in 
the course of a few hours^ found a quantity of air 
within the bell. Whence came this air ? Did it pro- 
ceed from the plant or the water in which it grew ? He 
repeated the experiment with water which had been 
boiled^ for the purpose of depriving it of its air^ and in 
this instance no air was produced in the bell. 

CAROLINE. 

Of what nature was this air ? 

MBS. B. 

Dr. Priesdey' ascertained that it consisted of oxygen 
gas^ and conceived that it was produced by the decom- 
position of the water^ which, you know^ is composed of 
oxygen and hydrogen ; but then he could not understand 
why boiled or distilled water, which contains as much 
oxygen as rain or spring water in their natural state^ 
should not produce this air in the glass bell. 

At lenglh M. Sennebier, in the prosecution of his 
experiments, discovered the mysterious origin of this 
air to be in the carbonic acid, which water, in a natural 
state, always contains. I hope you have not so far for- 
gotten your lessons of chemistry, as not to recollect that 
carbonic acid is composed of oxygen and carbon : the 
plant absorbs this gaseous acid. It is* decomposed in 
the leaves by the sun's rays : the carbon, which it is 
essential to the plant to retain, is deposited within it ; 
and the oxygen, which it does not require, flies off by 
the stomas. 

CAROLINE. 

J 

Then the little vegetable months breathe out pure 
oxygen, and retain the carbon : this is just the reverse 
of the operation performed in the lungs. 
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You may prove this by a very neat experiment. Place 
two glass jars over the same water-bath^ with a means 
of communication through the water ; fill one of them 
with carbonic acid^ and put a sprig of mint in the other. 
After some time^ a vacuum will be produced in the 
upper part of the jar of carbonic acid ; and a quantity 
of oxygen gas^ corresponding exactly to the quantity of 
carbonic add which baa disappeared^ will be found in 
the jar containing the sprig of mint. Now this can be 
accounted for only by supposing, that the carbonic acid 
has been absorbed by the mint^ decomposed by its leaves^ 
the carbon retained, and the oxygen evaporated. 

M. de Saussure has succeeded in measuring the 
quantity of carbon which plants thus acquire. He 
transplanted fourteen periwinkles into vases^ seven of 
which he watered with distilled water, and the remain- 
ing seven with water in its natural state. After some 
days he analysed these plants, and found that the former 
had not acquired any fresh carbon^ whilst the latter had 
gained a considerable quantity of it ; their wood being 
one sixth heavier than that of the former. 

EMILY. 

And the periwinkles^ which had increased in weighty 
had, I suppose, alone given out oxygen by their stomas. 

MRS* B. 

No doubt ; but, in making these experiments^ atten^ 
tion must be paid to expose the plants, not only to 
broad daylight, but, if possible, to the full force of the 
sun's rays ; for solar light is absolutely necessary to the 
process of decomposing the carbonic acid. During the 
night the vegetable laboratory is employed in a very 
different process ; for^ in the dark^ plants absorb instead 
of exhaling oxygen, 

CAROLINE. 

You alarm, me^ Mrs, B. : this is a sort of Penelope's 
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labour^ to destroy during the night the work done in 
the day. And how is the atmosphere to be purified by 
these means ? 

mu. B. 

It is true that ihis apparent inconsistency requires 
some explanation. You most observe^ that the solid 
nutritiye particles dissolved in the sap, whether of 
animal or v^etable origin, are combined with a consi- 
derable quantity of carbon. The sap therefore contains 
carbon in two states : in the one gaseous^ combined with 
oxygen^ and mixed with the water of the sap; in the 
other combined with di€Perent solid ingredients^ but 
dissolved in the water of the sap. The carbonic acid^ 
we have already observed^ is decomposed in the leaves, 
the carbon is retained^ and the oxygen thrown off; but 
what do you suppose becomes of the carbon contained 
in the animal and vegetable matter which the sap holds 
in solution ? 

CAROLINE. 

I suppose it is assimilated to the substance of the 
plant, together with the other nutritive ingredients which 
the sap holds in solution. 

KBS. B. 

No^ that cannot be ; for^ in order to render carbon 
fit to be assimilated^ it appears to be necessary that it 
should previously be combined with oxygen^ and after- 
wards separated from it. 

CAROLINE. 

Is there not something paradoxical in this? How 
can it be necessary that the carbon should be combined 
with oxygen^ merely for the purpose of being separated 
from it ? 

Bf RS. B. ' 

It is very possible that this chemical process may 
produce a more minute subdivision of the particles than 
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any mechanical operation could effect^ and thus prepare 
it for being assimilated to the plant. 

CAaOIilNB. 

Oh^ then^ now I guess it. During the night the 
leaves absorb oxygen, to combine with this carbon^ and 
convert it into carbonic acid ; and, when the sun rises, 
this acid is decomposed, the carbon deposited in a state 
fit to be assimilated^ and the oxygen escapes. 

HBS. B. 

You are right; and as the decomposition of the 
carbonic acid, which existed in that state in the sap^ 
takes place at the same time, these two operations, being 
both similar and simultaneous, are confounded together. 
But, so far as regards the purification of the atmosphere, 
it is necessary to distinguish them ; for, in the first 
instance, the oxygen exhaled is merely a restoration to 
the atmosphere of oxygen which had been taken from 
it during the night ; whilst, in the latter^ the oxygen 
eTolyed, being drawn from the soil with the sap, is so 
much clear gain to the atmosphere. 

CAROLINE. 

Well, I breathe freely again, since I know that the 
atmosphere positively acquires oxygen from the vegetable 
kingdom. The portion absorbed during the night, I 
suppose, is but inconsiderable. 

AIRS. B. 

Not so trifling as you seem to imagine ; but, since 
the whole quantity is restored to the atmosphere during 
the day, you need not apprehend any dangerous results 
from its abundance. The Stapadra, the plant which 
absorbs least, takes in a quantity nearly equal to its own 
volume during a night ; and the apricot-tree, which is 
at the other extremity of the scale, absorbs eight times 
its own volume of oxygen gas. 

Succulent plants absorb the least, having the fewest 
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stomas ; and^ after them^ plants which grow in marshes^ 
then evergreens ; and^ finally^ those plants which shed 
their leaves in, autumn ahsorb the greatest quantity. 

EMILY. 

It is this, I suppose, which renders it unwholesome 
to keep plants in a bedchamber ? 

HAS* Ba 

It is ; but, besides this^ I should tell you that those 
parts of plants which are not green^ such as the brown 
stems and branches of a tree, and also the flowers, 
absorb oxygen both night and day, but in such very 
minute quantities, as not sensibly to aflect the air. 

The principal change which is produced in the sap 
by its elaboration in the leaves is the formation of gum, 
which consists of one atom of carbon combined with 
one atom of water. Gum constitutes the foundation of 
the returning sap, and appears to form the essential in- 
gredient of the food of plants ; almost all the vegetable 
materials consisting of this mucilaginous substance 
variously modified. 

Our conversation has been rather difficult to-day ; 
let me hear if you can repeat the substance of it. 

EMILT. 

The sap rises in plants through two different chan- 
nels : that which is destined for the nourishment of 
bud^, in shoots of the first year, passes near the pith, 
and is thence conveyed through the wood to the buds ; 
that which is to feed the plant in general rises through 
the alburnum, and is elaborated in the leaves in this 
operation. 

MRS. B. 

Very well ; and in what does this elaboration consist, 
Caroline ? 

CAROLINE. 

The quantity of water is diminished by evaporation, 
and the quantity of carbou is increased. 
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MRS. B. 

How is this latter effect produced ? 

CAROLINE. 

The sap contains carbon in two states : first, in that 
of carbonic add ; secondly^ combined in animal and 
Vegetable matter. In the first state the sun's rays 
decompose the acid, the carbon is. deposited^ and the 
oxygen which flies off purifies the atmosphere ; in the 
second state^ oxygen is absorbed during the nighty and 
combines with the carbon^ with which it forms carbonic 
acid; this^ during the day^ is decomposed^ and the 
oxygen restored to the atmosphere. Thus vegetation 
serves as a counterpoise to the deleterious effect of the 
respiration of animals. 

EMILY. 

And should we not add to the contamination of the 
air by combustion^ Mrs. B. } for oxygen is also absorbed 
in that process. 

CAROLINE. 

The air of a forest must then be much more whole- 
some than that of a town^ where so many human beings 
and animals are continually breathing out carbonic acid^ 
and where such numberless combustions are robbing 
the atmosphere of oxygen. 

MRS. B. 

No; the constant motion of the air so rapidly re- 
stores the equilibrium^ that it has been founds by the 
most accurate chemical experiments^ that the air of a 
crowded city contained precisely the same quantity of 
oxygen as the finest air of the country. I do not mean 
to say that the atmosphere is as pure in a large town; 
but this arises from the smoke^ and a variety of exha- 
lations^ which do not circulate so rapidly as the oxygen 
gas. 

The air in a forest is, on the ot^er hand^ far from 
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being considered as healthy ; the trees impede the cir- 
culation more than the houses in a town, the latter 
being, in some measure, ventilated by the currents of 
air which flow through the streets. 

CAROLINE. 

But, then, consider the pure breath of the green 
leaves in a forest. 

URS* B» 

The exhalations arising from the stagnant waters, and 
the putrefaction of the dead leaves which remain floating 
in the confined air, more than coimterbalance that ad. 
vantage, and render a dense forest an unwholesome spot 
to inhabit. 
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CONVERSATION VI. 

ON CAHBIUJiK^ AND THE PECULIAR JUICES OF PLANTS. 



MBS. B. 

Having traced the sap in its ascent to the extremity of 
the leaves, and converted it, hy the changes it under- 
goes in that chemical laboratory^ into a homogeneous 
liquid adapted to the nourishment of the plant, we 
must now, following it in its descent, observe in what 
manner it performs this office. 

The sap, thus changed, assumes the name of Cam- 
bium, or returning sap, and descends chiefly through 
the liber, or most internal layer of bark, and a smaU 
portion through the alburnum, or young wood. 

CAROLINE. 

Having compared the ascending sap to chyle, Mrs. B., 
we may find a still greater analogy between the cam- 
bium and blood, into which chyle is converted, after 
having passed through the heart and lungs, and been 
i^dered fit to nourish the animal frame. 

Sirs. b. 

We have already observed, that the chemical changes 
which take place in the leaves, in order to convert the 
sap into cambium, are in many respects analogous to 
those which take place in the heart and lungs, in order 
to convert the chyle into blood. 

G 3 



86 OK CAMBIUM. 

EMILT. 

True: in both cases the atmosphere is the agent; 
^ith this difference, however, that it carries off carbon 
from the animal system^ while it is the means of accu- 
mulating carbon in that of vegetables. 

CAROLINE. 

But if the cambium descends through the liber^ how 
does it find its way in endogenous plants^ which have 
no bark? 

MRS. B. 

Its passage in monocotyledons has not been well as- 
certained. It is probable that the fibres of the wood 
are the medium through which the sap both ascends 
and descends. As the vessels of plants are so minute 
as barely to be discernible by the aid of a microscope^ 
it appears impossible to examine them with accuracy. 
And a still greater difficulty attaches to the investigation 
of the vessels of endogenous plants ; those which grow 
in our climates being too smidl to enable them to acquire 
that degree of vigour which is requisite for a complete 
development of their organs. 

CAROLINB. 

We shall not have the same difficulty to account for 
the descent of the cambium^ as we have had for the as- 
cent of the sap ; since it obeys the laws of gravity^ and 
descends by its own weight. 

MRS. B« 

That is a general cause of the descent of cambium^ 
no doubt ; but in the weeping willow^ and many other 
trees whose branches are pendant^ some additional cause 
is required to produce the motion of the cambium^ 
since it must rise to return into the stem. It has been 
ascertained that agitation fadh'tates and accelerates this 
motion^ and consequently increases the vigour of vege- 
tation; for the more rapidly this nutritive>fluid circulates 
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through the several organs, the more frequently it will 
deposit its nutritive particles in them. Mr. Knight has 
made a variety of interesting experiments on this sub- 
ject. He confined both the stem and branches of a 
tree, in such a manner that it could not be moved by 
the wind. The plant became feeble, and its growth 
much inferior to that of a similar tree growing in a 
natural state. Mr. Knight confined another tree^ so 
that it could be moved only by the north and south 
winds, and obtained the singular result of an oval stem; 
the sides accessible to the wind growing more vigorously 
than those sheltered from its influence. Every species 
of restraint, and especially such as tend to render plants 
motionless, impedes their growth. Stakes by which 
young trees are propped, nailing them to walls or trel- 
lises, greenhouses, or confined situations where the 
salutary air has not free access, check and injure the 
vigour of vegetation, and render plants diminutive and 
weakly. 

CAROLINE. 

But if young trees were unsupported, they would in 
all probability be blown down by the first violent wind. 

MRS. JS. 

The stake, it is true, is often necessary ; but then it 
must be considered as a necessary evil, and remembered 
that, whenever it can be avoided, the plant will thrive 
better without it. It should never be fastened so 
tightly as to prevent all motion, for the exercise which 
the wind gives to young trees is no less salutary than 
that which a mother gives to 'her infant ; but it is true 
that the wind is often a rough nurse, over whom it is 
prudent to keep a watchful eye. 

CAROLINE. 

Nailing fruit-trees against walls must then be pre- 
judicial to their growth ? 

o 4 
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MRS* Ba 



No doubt ; but the advantages resulting from the 
shelter afforded by walls and the heat reflected by them 
more than compensate for the bad effects of confinement 
— for such fruits, at least, as require a higher temper- 
ature to ripen them than is to be met with in our 
climate ; but, when the temperature is genial to the plant, 
standard trees, growing freely in • their natural state, 
produce the finest fruits. Greenhouses and hothouses^ 
however confined, are asylums necessary in winter for 
the culture of plants of a warmer climate ; for though 
gentle breezes may be beneficial to fan delicate plants, 
we must shelter them from the inclemency of bois- 
terous winds. 

The cambium, we have observed, descends almost 
wholly through the liber, or most internal and youngest 
layer of the bark ; if, therefore, you cut a ring com- 
pletely through the bark, this fluid will be arrested in 
its course, and, accumulating around the upper edge of 
the intersected bark, cause an annular protuberance. 
The descent of the cambium thus being obstructed, it 
will accumulate in that part of the tree above the inter* 
section, afford it a suberabundance of nourishment, 
creating a proportional vigour of vegetation, and a cor- 
responding excellence and profusion of produce. 

EMILY. 

Would it not then be a good mode of improving the 
produce of fruit-trees ? 

MRS. B. 

This operation, which is called ringing, has been 
tried on the branches of fruit-trees, and, I understand, 
often with success ; but I should conceive that the tree 
must be ultimately injured by the operation ; for, if 
you confine to one part of a plant the food which was 
destined for the nourishment of the whole, you inter- 
fere with the order of fhat wisest and best of agricul- 
turists — Nature. When interrupted, however, in her 
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original course^ she is fertile in expedients to accom- 
plish by collateral means her destined purposes. I 
observed that some small portion of the cambium de« 
scended through the alburnum^ which is contiguous to 
the liber. When the annular section is made on a 
branch, a much more considerable quantity forces its 
passage through this channel, and^ by affording the 
young wood an unusual supply of nourishment, renders 
it harder and heavier below than above the intersection. 

CAROLINE. 

But if the vegetation of the tree above the annular 
section is improved, and the wood beneath it better 
nourished, what part of the plant suffers by this 
operation ? 

MBS. B. 

Not any part during the season the annular section 
is made : the evil is reserved for a later period^ as I 
shall explain to you. 

The cambium being thus diverted from its course, 
the greater part being forcibly detained .above the an- 
nular section, and what little makes its escape descend- 
ing through another channel, the bark is wholly deprived 
of its natural sustenance ; the consequence of which is, 
that the new layers, both of alburnum and of liber, which 
should be annually produced by the descent of the cam- 
bium, are not formed. 

The following season, therefore, the sap, instead of 
rising through the soft and tender vessels of the newly- 
formed alburnum, must ascend through the alburnum 
of the preceding year, under the additional disadvan- 
tage of its being unusually hardened by the superabun- 
dant quantity of nourishment it has received. 

This artificial mode of rendering alburnum hard and 
mature, suggested the idea of stripping timber-trees of 
their bark a year or two previous to their being cut down, 
in order to harden the young external layers of wood^ by 
forcing the whole of the cambium to find a passage 
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through them, and thus convert the alburnum into per- 
fect wood before the natural period. The experiment, 
when first n)ade, appeared to answer the most sanguine 
expectations. The cambium, instead of forming new 
layers of tender wood under shelter of the bark, forced 
its way through the alburnum, giving it in one season 
the hardness and consistency of perfect wood. But it 
was afterwards discovered that the wood thus artificially 
matured, by being stripped of its bark, and exposed 
naked and defenceless to the inclemency of the weather, 
to the encroachment of lichens and creeping plants, and 
to the attacks of insects and reptiles, receives injuries, 
which more than counterbalance the advantages of a 
precocious maturity, and render it much less fit for 
building. 

Let us now turn our attention to the composition of 
the cambium, and trace the steps by which it subse- 
quently becomes a component part of the plant. 

After it has been elaborated in the leaves, it consists 
of a rich mucilaginous juice^ impregnated with the salts 
and other mineral substances which have been deposited 
by evaporation. 

CABOLINE. 

This precious nutritive fluid has no doubt vessels 
appropriated for its conveyance ? 

MBS* B» 

No : M. de Candolle is strongly of opinion that the 
returning sap descends through the intercellular inter- 
stices^ in the same manner as the ascending sap rises 
through them. 

EMILY. 

Then do they not meet and interrupt each other in 
their course? 

^MBS. B. 

They follow in a great measure different routes ; the 
rising sap traversing chiefly the young wood, whilst the 
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cftrobium descends principally through the contiguous 
kyer of bark ; they do not^ therefore^ often encounter 
and interfere with each other. But a considerable por* 
tion of the returning sap is arrested in its passage by 
l^e cells contiguous to which it passes. These cells 
imbibe it and deposit it on the inner surface of their 
coats^ to which it adheres^ and becomes as it were in- 
misted, and in that state it is reserved in store for 
future use. 

BMILY. 

But wiU not these hard incrusted deposits require to 
be softened and dissolved, in order to render them fit 
to nourish the plant ? 

The deposited cambium is not only dissolved, but 
again elaborated in these cells. A plant may be con- 
sidered as a chemical laboratory from one extremity to 
the other : compositions and decompositions are going 
on in almost all its organs ; and, after the leaves, these 
processes are most open to our observation in the cellular 
system. Observe, that if the cells are not impervious 
to the cambium^ they must be still more so to the rising 
6q>, from its greater fluidity. I have said that the 
greater part of this sap reached the leaves, but not the 
whole ; a portion being arrested in its course, and im- 
bibed through the coats of the cells. Here, then, we 
have the limpid ascending sap in contact with the 
incrusted materials of the descending sap ready to act 
chemically on each other. 

CAROLINE. 

And the cell is the alembic, or the furnace, or what 
chemical apparatus you will, no doubt well adapted to 
the process it has to perform ? 

MRS. B. 

Certainly ; for the products of the operation are 
new chemical compounds — fecula, sugar, lignine^ and 
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sometimes fixed oil. These bodies are the immediate 
materials of the vegetable kingdom : they are prepared 
by one set of organs^ and then transmitted to another, 
which they are destined to nourish. 

CAROLINE. 

Then it is the cambium which contains these ma. 
terials^ and the fecula^ sugar^ and lignine are produced 
by them? 

MRS. B. 

Yes ; and each is suited to the wants of the organs it 
is destined to nourish. Fecula is the farinaceous part 
of seeds ; sugar is a component part of fruits^ and often 
of stems and roots^ as in the sugar-cane and beet^root. 
Lignine is the principal component of wood. 

* CAROLINE. 

I thought that carbon was the essential ingredient of 
wood ? 

MRS. B. 

So it is^ as well as of all vegetable matter ; but it is 
a simple substance^ which enters into the composition 
of all those you mentioned. How this takes place we 
cannot tell : we are not able to penetrate into the la- 
boratory whilst it is in action^ because we can only 
examine plants chemically after their death ; but it is 
not improbable that the vascular system^ which is so 
intimately connected with the cellular tissue^ may assist 
them in these chemical metamorphoses. 

CAROLINE. 

Especially if, as you suppose^ these vessels convey 
air ; for we know what an important part the gases 
perform in the chemical laboratory. ^ 

MRS. B. 

The absorption of the rising sap by the cellules takes 
place more especially in the spring, when the sap which 
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is destined for the support of the first burst of vege- 
tation rises near the pith, and thence transudes laterally 
through wood^ till it reaches the circumference of the 
stem or branch. In this transversal passage it is ab- 
sorbed in considerable quantities by the cells^ laden with 
materials^ which have been elaborated in the leaves of 
the preceding summer, and have been stored up in these 
magazines during the winter. Here the nursing sap is 
prepared for the nourishment of the millions of buds 
which are ready to burst into foHage. 

EMILT. 

This obviates a difficulty which perplexed me. Since 
the rising sap is incapable of affording nourishment 
until it has been elaborated in the leaves, I could not 
understand how the buds of spring could be fed before 
the leaves were unfolded; but now I see that their 
food is prepared from the cambium of the preceding 
year, which has been stored up for their use; and 
which the first sap that rises in the spring dissolves^ 
and converts into that nursing fluid which we have 
compared to milk. 

JklBS* B. 

I have a few more observations to make to you on 
the component parts of the cambium. 

We have observed, that about two thirds of the water 
absorbed by the roots is evaporated by the leaves^ one 
third only remaining in the plant. This latter portion 
exists in vegetables in two states : in the one it retains 
its Hquid form ; in the other it is decomposed^ and 
enters into a chemical combination with various parts 
of the plants so as to be identified with its solid tissue^ 
and in such a manner that desiccation will not make it 
re-appear. 

EMILY. 

But by a chemical analysis would you not discover 

it? 
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MRS. B. 

No ; because it no longer exists in the form of water^ 
but is resolved into its constituent elements^ oxygen and 
hydrogen.* I trust you recollect that water is a com- 
bination of these two principles. 

M. de Saussure weighed the water with which he 
watered a plant ; and, after the most careful investiga- 
tion by mechanical means, both by preserving the water 
evaporated^ and obtaining^ by desiccation, that which 
remained in the plants he could not discover above ^ye 
sixths of the water he had given to the plant. 

EMILY. 

And is it known under what form this sixth portion 
of water exists, in its new combinations in the plant ? 

MBS. B. 

The oils and resins with which plants abound contain 
a very large proportion of hydrogen. There are other 
vegetable substances which abound with oxygen ; the 
water, therefore^ which so totally disappears^ is doubtless 
resolved into its two constituents^ oxygen and hydrogen, 
supplying the oils and resins^ and the other juices^ with 
such proportions of these elements as they respectively 
require. 

Carbon is obtained by plants from three different 
sources : — from the carbonic acid contained in the 
sap; from animal and vegetable matter dissolved in 
that fluid ; and from the atmosphere. 

CAROLINE. 

Having so many means of procuring carbon^ no 
wonder that plants should lay in so large a store of it. 

MRS. B. 

"What part of a plant would you imagine contained 
the most carbon ? 

* See Conversations on Chemistry, vol. i. p. SS7. 
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CAROLINE. 

I should think the wood^ which hums so well^ he- 
cause it consists ahnost wholly of charcoal. 

EMILY. 

And yet the leaves in which the carhon is deposited^ 
when separated from the oxygen^ should contain more 
of that ingredient than the wood. 

CABOLINE. 

In that case leaves should he used for fuel in prefer- 
ence to wood. 

MRS* B. 

£mily is right : the green parts of plants contain the 
most carhon ; and dry leaves make an excellent com- 
bustible^ but they are too bulky to form a convenient 
one. 

After the leaves, the hark, especially when green, 
abounds most with carbon ; and, lastly, the wood : the 
alburnum or white wood contains the le^st. 

CAROLINE. 

Green wood, then, should he most combustible ; and 
yet it is noted for burning hadly. 

MRS. B. 

By green wood is commonly meant wood not suf- 
ficiently dried. Whatever quantity of carhon wood 
contains, it cannot prove a good combustible, unless the 
water, and other juices injurious to combustion, be first 
evaporated. 

The alburnum, when well dried, bums briskly, be- 
cause it contains a greater quantity of hydrogen than 
perfect wood ; and it is the combustion of hydrogen, 
you may recollect, which produces flame : but, owing 
to its deficiency of carbon, alburnum gives out less heat. 

The ascending sap, we have observed, contains also 
a great variety of earthy and alkaline particles ; such 
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as magnesia^ lime^ silex^ potash^ and soda. When the 
evaporation from the leaves tak^ place^ these hodies are 
deposited, and become constituent parts of the cambium, 
and are thus conveyed to their several destinations. 

The most soluble of the earthy salts^ such as lime 
and magnesia^ are naturally most abundant in the sap ; 
and lichen a plant is burnt^ the earths^ being incom- 
bustible, form the materials n^hich constitute its ashes. 

The alkaline salts^ potash and soda^ being also of a 
soluble nature^ are conveyed in considerable quantities 
into the sap ; when this undergoes evaporation^ a large 
portion of these salts is deposited in the leaves^ the rest 
remains in solution in the cambium^ is incorporated with 
the plant, and^ after combustion^ may be discovered in 
its ashes. 

The silicious particles contained in the plant beings 
on the other hand^ nearly insoluble^ enter very little 
into the composition of the cambium^ the greater part 
remaining in the leaves, where it has been deposited by 
the evaporating sap ; and the fall of the leaf is attri- 
buted to the accumulation of this hard earthy matter^ 
which in the course of time clogs and hardens their 
vessels, so as to render them impervious to the juices 
requisite to their vegetation. The vessels composing 
the petiole, in which they are so closely bound together^ 
are more especially liable to suffer from these obstruc- 
tions : unable any longer to transmit nourishment to 
the leaf, the petiole dries, withers, and falls off; and 
the plant is thus disburdened of a useless substance, 
the accumulation of which would be prejudicial to its 
growth. 

CAROLINE. 

It must be confessed, ihat it is rather a serious remedy 
to destroy the organ in order to get rid of the incon- 
venience with which it is afflicted. 

MRS* B. 

You must consider, that when Nature constructed 
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these organs in so frail and delicate a manner^ it was 
with the intention that they should be annually renewed : 
it becomes expedient, therefore, to get rid of the old 
leaves, in order to make way for the new ones. 

Asote, an ingredient chiefly of the animal kingdom, 
is to be foimd also, in yery small quantities, in vege- 
tables: they obtain it both from the atmosphere, of 
which it forms the chief constituent part, and from 
manure. 

From the cambium, with all the component parts of 
which you are now acquainted, a great number of dif^^ 
ferent juices are secreted, such as oil, resins, milk, &c. 

CAROLINE. 

Just as tears and saliva are, in the animal economy^ 
secreted from the blood. 

MRS. B, 

There is, it is true, a considerable analogy between 
&e animal and vegetable secretions : they are both drawn 
from the general nutritive fluid, and each by the means 
of glands ; but, owing to the extreme minuteness of the 
organs of plants, the vegetable anatomy is very much 
behind that of the animal kingdom. 

EMILY. 

In small herbs this must necessarily be the case ; but 
in large forest-trees I should have supposed that the 
organs, when full grown, would have been of greater 
magnitude than those of animals. 

JHLRS. B« 

liO ; the organs of the oak are not larger than those 
of mosses. Nor is this singular, if you consider that 
the leaves and fruit of forest-trees are not, in any re^ 
^tect, proportioned to the size of the plant : — you do 
not forget the fable of the Pumpkin and the Oak. 
livery leaf- and every flower must contain a system of 
organs, adapted to the various operations it has to per- 
form, without any reference to the general size of the 
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plant. In the animal eeonomj we are stOl nnable to 
disooyer the mode in which the glands draw thdr 
secretions from the blood: how mnch less^ then, can 
we expect to penetrate the secret, in a system where the 
organs themselTca are frequentlj so minute as to elnde 
our sights the largest not being more than one twentieth 
of a line in diameter, and there are some^ so small as 
not to exceed the one hundred and fiftieth part of a line 
in dimension ! 

Many ingenious liypotheses have been proposed to 
account for the secretory action of the glands^ both in 
the animal and y^etable economy, but none have hitherto 
proved satisfactory. That which appears least objec- 
tionable, is the agency of electricity; but it must be 
owned that the chief argument in favour of this agent 
is, that we are not yet sufficiently acquainted with its 
powers to prove the hypothesis which rests upon it to 
be erroneous. 

The chemistry of vegetables, on the other hand, is 
more advanced dian that of the animal kingdom ; be- 
cause the great and mysterious secret, life, performs a 
less important part in the vegetable than in the animal 
economy. 

The secretions separated from the cambium by the 
glands are of two descriptions ; the one, destined to re- 
main in the plant, is distinguished by the name of 
internal secretions, and is elaborated by glands of a 
cellular form ; the other, intended to be conveyed out 
of the plant as useless or detrimental to it, is secreted 
by glands of a vascular form. 

CAROLINE. 

Both are very appropriate to their respective uses; the 
one like a prison to keep the secretion within, the other 
like a channel to convey it out of the plant; and pray 
what are the internal secretions ? 

MRS, B. 

The internal secretions are milk, reslnp^ g^ims, gam 
resins, manna, essential oils, and fixed oils. 
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EMILY. 

These are substances with which we made ac- 
qaaintance in learning chemistry. 

MRS* Ba 

True ; bat we are now to examine them rather in a 
different point of view ; and I *do not think I then 
mentioned the secretion of vegetable milk. There are 
three species of this fluid: — the first is that which 
contains opium^ and is extracted from the juice of 
poppies^ lettuces, and some other plants; it is almost 
•Iwayswhite^ but sometimes assumes a reddish or yellow- 
ish hue. 

The second contains caoutchouc^ or elastic gum ; 
which, howeyer different in appearance in the artificial 
state in which we are acquainted with it, is naturally 
white and liquid. It is obtained from several different 
species of trees in tropical clinuites, but principally 
from that which bears the name of Hevea. When an 
incision is made in the stem, it flows from the wound, 
and is collected on the surface of small moulds of clay 
in the form of bottles, to which, being of a glutinous 
nature, it adheres. It acquires consistency an4 blackens 
in drying, and, when the coating of caoutchouc is of a 
sufficient thickness, it is beaten to pulverise the mould, 
which is then shaken out. 

The third species of vegetable milk resembles' that 
of the cow, and is the produce of a tree in America, 
thence called the Cow-tree. Baron Humboldt informs 
U8> that it grows in rocky and unfruitful districts, little 
calculated for the pasturage of cattle. On the barren 
side of a rock it rises with coriaceous and dry leaves, 
which are, during many months of the year^ not moist- 
ened by a single shower. The branches appear dead 
and dry ; but, when the trunk is pierced, there flows 
from it a sweet and nourishing milk. At sunrise, this 
vegetable fountain is most abundant. The natives are 
seen hastening from all quarters^ furnished with large 
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bowls to receive the milk^ which grows yellow^ and 
thickens at the surface. This tree is of the family of 
the Sapoteie. 

CAROLINE* 

What a delightful resource it must be to the people 
of that country, who may repose betfeath its shade, 
while they refresh thetnselyes with the grateful beverage 
it produces ! Does it also yield fruit ? 

Every tree yields fruit of some kind, otherwise it 
could not continue its species ; but that of the Cow-tree 
is as yet unknown. 

Resins are volatile oils, peculiarly modified by the 
action of oxygen. Pitch, tar, and turpentine are the 
most common and the most useful juices of this de- 
scription ; they exude from the pine and fir trees, and 
are of a thick viscous consistence. Copal, mastic, and 
frankincense are resins of a more refined nature : the 
two former, dissolved in oil, form excellent varnishes : 
and frankincense, you know, is the perfume burnt in all 
the Roman Catholic churches. The resinous juices 
flow always in a descending direction : when an indsioii 
is made in a tree which yields them, they trickle from 
the upper edge of the wound. Of course, being secreted 
from the cambium which flows downwards, they must 
follow the same direction. 

Gum, we have observed, constitutes the basis of 
the cambium: it is secreted from it, in its simple 
mucilaginous form in all leguminous plants, and a great 
number of trees bearing stone-fruits, such as the cherry^ 
the peach, and the apricot : from these last it exudes 
whenever an accidentjd fissure is made in the stem. 

Gum arable is obtained from the acaf ia of AVabia by 
incisions made in the stem. 

Gum tragacanth exudes naturally from the stem of 
the Astragalus. This secretion, which accumulates 
during the night, when little or no evaporation takes 
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place, swells' the wood which presses against the hark, 
and, this dry coating not heing susceptible of a simikr 
distention, ibe gum forces its way through it. 

Guna resins appear to he a mixture of the two yege* 
taUe products from which their name is derived, and 
are common to all umbblliferous plants. 

Manna is a saccharine secretion, which abounds in 
the smaU-leaved ash of Calabria. It is to be found 
also, in lesser quantities, in several other trees, such as 
the larch and the willow* 

The essential or volatile oils bear a strong resemblance 
to resins ; they are enclosed in small vesicles, whence 
they are extracted by pressure. They are imprisoned, 
in this manner, in the rind of the orange and the bark 
of the cinnamon tree, in the wood of the sandal tree, 
and in a great variety of leaves, such as those of the 
geranium and the orange, and in flowers of almost every 
description. In a word, there is scarcely any part of a 
plant from which essential oil may not be extracted^ 
excepting the seed,, from which it is absolutely ex- 
cluded. 

Fixed oils, on th^- contrary, are almost exclusively 
contained in the seed, where they constitute the most 
appropriate nourishment for the embryo plant. There 
is, I believe, but one exception to this rule, the olive^ 
where the oil abounds not only in the seed^ but also in 
the pulp of the fruit, whence it is expressed to supply 
our tables, or for the purpose of combustion. Nut oil, 
linseed oil, and all the fixed oils, are not^ like the es- 
sential oils, enclosed in appropriate vessels^ but are 
lodged in every interstice of the seed. We shall speak 
more fully of this when we come to examine the organ- 
isation of this asylum of the embryo plant. 

Let us now proceed to the excretory secretions : they 
are of much less importance than the preceding, and 
consist chiefly of vapours and gases exhaled from flowers.* 
Among these we distinguish the vapour of the Fraxiik> 
ella, which is elaborated by glands sufficiently large to 
he visible, and is very combustible. 

H 3 
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EMILY. 

I recollect having seen it bum^ by approaching a 
taper to it ; but is not this vapour similar to the exhala- 
tions of the odour of plants ? 

HB8. B. 

No ; the odours of plants are undoubtedly an excre- 
tory secretion^ but are not generally of a combustible 
nature. They are of various descriptions^ but it is 
difficult to determine in what manner to class them^ as 
they affect the olfactory nerves of different people in so 
different a manner : they have been attempted to be 
distinguished by the name of aromatic, stimulating, 
penetrating, sweet. Flowers, with some few exceptions, 
(such, for instance, as the rose and the violet,) exhale 
their perfume only as long as the plant is living ; that 
which proceeds from the bark, or other parts of the 
plant, continues to be emitted after death. 

Flowers having an ambrosial smell, exhale it only 
in the evening, after sunset ; those which have the 
odour of musk are always of a yellowish purple colour, 
and of a dull appearance, corresponding, it is said, with 
the deleterious nature of their perfume. 

The smell of flowers, in general, is considered to be 
more insalubrious to a person sleeping than awake. 
Wliether it be, that, in the latter case, the animal frame 
has a more energetic power of resistance to deleterious 
effects, or from some other cause, is not ascertained. 

EHILT. 

May not this difference arise from plants giving out 
oxygen during the day, and absorbing it during the 
night? 

* MRf. B. 

No ; the spasmodic effect produced on the nervous 
system by the perfume of flowers is quite independent 
of those operations ; and it is whether sleeping or wak« 
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iog, in the daytime or the night, that the difference I 
mentioned has heen observed. 

Besides the water which plants exhale from the leaves, 
there are several peculiar juices elaborated by glands 
situated on the surface of the leaves. These glands 
are attached to hairs somewhat resembUng those which 
grow at the orifice of the pores of our skin ; and the 
gland is situated either at the base or point of the hair. 

EMILY. 

How extremely minute must those glands be which 
can be supported on so slender and frail a stem ! 

HRS. B. 

You may thence form some idea of the diminutive 
size of the vegetable organs in general. When the 
secretory gland is situated on the summit of the hair, 
the liquid it secretes is of an innocent nature ; when 
situated at the base, the secretion is acrid, caustic, and 
poisonous. 

CAROLINE. 

This is, no doubt, the case witli nettles, which pour 
their noxious secretions on the skin, and raise it into 
blisters. 

MRS. B. 

The poison must penetrate beneath the cuticle in 
order to produce this effect ; the hair is the instrument 
which gives the wound, and the poisonous juice is then 
poured into it. 

EMILY. 

This is just like the sting of a serpent, who inflicts 
a wound, and then ejects his poison into it But what 
is the reason that nettles do not sting when wetted with 
rain? 

IftBB* B* 

Because the hair, when softened by moisture, has not 
sufficient strength to perforate the skin ; and, unless a 
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puncture be made^ the secretion cannot insinnate itself 
beneath the skin, and no sting is felt. Stinging plants 
can also be handled with impunity after deaths if dried ; 
for^ though in this'case the instrument may be capable 
of wounding^ the poisonous juice is no longer fluids 
and cannot flow into the puncture. 

EMILY. 

Then should we not feel the wonnd^ although we 
might escape the smarting of the blisters ? 

MRS. B. 

The instrument is so minute, that the wound it io- 
flicts would not be felt were the skin not inflamed by 
the poison. 

The nectar of flowers, the bloom on fruits, and the 
viscous coating of aquatic plants, which protect them 
from the water in which they grow, may all be con- 
sidered as excretory secretions ; but we will postpone 
their examination till we enter upon the subject of 
flowers and fruits. 

We have now traced the sap, from its first entrance 
into the roots, throughout the whole frame of the plant ; 
we have examined its component parts, the chemical 
changes it undergoes in the leaves, its subsequent descent 
under the form of cambium, and the various peculiar 
juices which are secreted from this nutritive fluid, as it 
returns from the extremity of the leaves into the roots. 

EMILY. 

But is the whole of the sap consumed in the per- 
formance of these several operations, and does no part 
of the cambium return through the roots into the 
earth ? 

MRS. B. 

M. de Candolle has long entertained the opinion that 
a small residue exudes from the roots into the ground. 
A plant, he observes, being under the necessity of 
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alnorbing whatever comes within reach of its roots, 
must necessarily take up some particles of matter which 
tie not adapted to its nourishment^ and which^ after 
passing with the sap through the general circulation^ in 
all probahility returns into the roots^ and from thence 
into the soU. 

EMILY. 

Then, though plants can make no choice as to what 
they absorb^ their organs must be^ in some measure^ 
capable of selecting what they shall assimilate to their 
own substance^ since they reject particles which are 
not adapted to their nouriidiment. 

MBS. B. 

Without allowing them the discrimination of the 
cbemistj we may, at least, conjecture that the laboratory 
of each plant is so constructed as to act only on bodies 
congenial to its nature. This theory of exudations is 
strongly corroborated by a circumstance which has ^ 
long been Jcnowu in agriculture. In planting, it is 
found that trees of a different family from those which 
previously occupied the ground thrive better than a re* 
petition of the same trees. Now this is easily explained, 
if we admit that plants exude into the soil ; for the 
exudations which would be deleterious to individuals of 
the same family may afford nourishment to plants of 
another description. 

OABOIiINE. 

Then the new planted tree would feed on the very 
substances which its predecessor had rejected. This 
theory, I am convinced, must be true, it affords such a 
striking proof of the wise economy of Nature, which 
enables beings, incapable of either distinguishing or 
selecting their food, to incorporate that which is alone 
appropriate to them. But have no experiments been 
made with a view to elucidate this point ? 
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XR8. B. 

A question so interesting in vegetable physiology 
could not but attract the attention of naturalists ; but 
their researches have proved unsatisfactory till yery 
recentiy^ when M. Macaire, by a course of simple but 
ingenious experiments, appears to have ascertained the 
fact. He dug up some plants in full vegetation ; and 
having carefully removed the earth from their roots, 
and washed tiiem in distilled water in order to prevent 
any particle of foreign matter from adhering to them, he 
immersed them in vases of pure rain water^ taking care 
to support the plant, so that no portion of the stem 
should sink into it He found tiie plants continued 
healthy, and put forth both leaves and blossoms. After 
some time he examined, by means of chemical tests, the 
water in which the ^oots had been immersed, and 
found it to contain a substance, which he conceived to 
have been exuded by the roots. 

CAROLINE. 

After the precautions he had taken, it could not, I 
think, have had any other origin. 

MRS. B. 

id. Macaire attempted to obtain similar results from 
cut branches and roots, but witiiout success ; hence, he 
concluded tiiat plants exude only when in an active 
state of vegetation. 

In a third experiment the roots of thriving plants 
were immersed, some in sea water, others in lime 
water; and after having absorbed a considerable quantity 
of these liquids, they were taken out and plunged in 
pure rwn water ; when it appeared that they exuded 
the lime and the salt profusely ; showing that though 
plants have no choice with regard to absorption, tiiey 
have the power of rejecting what is not conducive to tiieir 
nourishment. 
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But the most interesting and condusiye of these ex- 
periments consisted in immersing the roots of a plant in 
water which had previously heen saturated with the 
exudations of another individual of the same family : it 
soon hegan to droop and wither; thus proving that 
it could derive no nourishment from the substance 
which its predecessor had exuded. 

EMILY. 

But unless these exudations had some poisonous 
effect on the fresh plants why should it not have derived 
nourishment from the water in which its predecessor 
had vegetated ? 

nits* B* 

Because its predecessor had^ in all probability^ con- 
sumed all the nourishment the water afforded. Pure 
rain water can supply the plant with no other food than 
carbonic acid^ and that in such small quantities^ that 
after one plant has vegetated in it some little time, the 
stock would be exhausted ; therefore, unless the fresh 
plant could feed upon the exudations it must perish. 

CAROLINE. 

I wish a fresh plant of another family had been 
substituted ; for if it had vegetated in this exhausted 
water, it would have afforded Conclusive evidence that it 
derived nourishment from these exudations. 

SfRS. B. 

This is exactly the experiment which M. Macaire 
made, and he had the satisfaction to see that it was 
quite successful ; for the fresh plant of a different family 
uot only vegetated, but seemed to acquire additionid 
vigour from the water which had been saturated by the 
exudations, and exhausted of carbonic acid by its prede- 
cessor. 

EMILY. 

But you have not yet told us what constitutes a 
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family of plants ; and how they are distinguished from 
each other. 

MRS. B. 

That suhject must he reserved for the classification 
of plants ; it will suffice for the present to know^ that 
the y^etahle kingdom is divided into a great numher of 
families, each of which* has its peculiar characteristics. 

CAROLINE. 

And one of their distinguishing properties appears to 
be^ that the exudations of plants of one family afford 
nourishment to those of another. 

MRS. B. 

You must not extend the theory so far as to suppose 
that this reciprocity of benefits is extended to all plants. 

It is only certain families that hear this relation to 
each other. Thus the growth of com, which is of the 
gramineous family, is greatly propaoted by the exu- 
dations of the artificial grasses, which are of the legu- 
minous family. 

CAROLINE. 

And I doubt not but that the vegetation of the blue 
corn flowers and scarlet poppies, which are so common 
in com fields, is promoted J)y the exudations of the 
com. 

MRSi B. 

That may, perhaps, be true ; but if so, the poppy 
makes a very ungrateful return, its exudations being 
of so poisonous a nature as to be prejudicial to plants of 
every description. Nor are these noxious qualities 
confined to the poppy. The exudations of the Euphor- 
biacese are so acrid and venomous, as to be highly 
injurious to all vegetation. 

Having now concluded our examination of the struc- 
ture of a plant, and of the mode in which it is nourished, 
we shall proceed to observe in what manner it is af- 
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fected by the outward bodies with which it is in con- 
tactj such as lights heat^ the atmosphere^ the soil, &c. 
This will enable you to acquire some information re- 
specting the culture of plants; and though I do not 
aim at making you adepts in agriculture, yet I con- 
sider the application of botany to that science as the 
most useful and the most interesting point of view in 
which it can be studied. 

CAROLINE. 

And it must be much more amusing than the com- 
mon mode of studying the classification of plants. 

JKnS. B* 

Ckssification is very necessary in science. It is im- 
possible, without its aid^ to acquire clear ideas in any 
branch of knowledge ; but it is true that in botany it is 
sometimes too exclusively considered ; and the student 
is apt to forget that classification is but the means, not 
the end^ to be attained. 

M. de Candolle's mode of classification is more simple 
than that of any preceding botanist. But we shall not 
treat of it till we have examined the various organs of 
the flower on which it is founded. 

CABOLINE. 

And whenf are we to learn the history of the flower, 
Mrs. B. ? — that part of botany which I once thought 
comprised the whole of the^science ? 

MRS. B. 

The flower is the asylum, in which the seed, destined 
for the reproduction of the plant, is lodged. We shall 
examine the flower and the seed, therefore, in immediate 
succession, when we enter on the subject of the repro* 
dnctive powers of plants. 



no 



CONVERSATION VII. 



ON THE ACTION OF LIGHT AND HEAT ON PLANTS. 



MBS. B. 



In examining the effect of external bodies on plants^ 
we shall begin with lights which may be considered as 
acting on them in four different ways. The first rays 
of the rising sun seem to awaken the yegetable creation 
from its state of repose. 



CAROLINE. 

You do not mean to infer that plants sleep during 
the nighty Mrs. B. ? 

MRS. B. 

I doubt whether the term sleep be literally appropriate 
to that state of relaxation and inaction which appears to 
afford them repose during that season. The leaves and 
flowers usually change their positioti as soon as it grows 
dark ; in many plants the leaves droop ; in others they 
close^ as well as the petals of the flowers^ and are opened 
by the first rays of the morning sun. The leaves then 
recommence their chemical operations^ the spongioles 
draw up a provision for their labours^ every function 
which had ceased or diminished during the night is 
again renewed, and the whole plant re-animated. It is 
this effect^ produced by light on plants^ which I call 
being awakened. 

Secondly, the direct rays of the sun are necessary to 
enable plants to decompose carbonic acid gas in any 
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sensible quantities. We havQ already observed, that in 
this process the oxygen of the carbonic acid is exhaled 
by the leaves^ and the carbon deposited in the plant : 
DOW, it is this deposit which produces their green colour. 
M. Sennebier is of opinion^ that carbon is not positively 
black, but of a dark-blue colour. The cellular tissue of 
plants is of a yellowish white ; consequently^ when those 
minute blue particles are lodged within the yellow cells^ 
the combination of the two colours produces green, in 
which the blue or yellow tint prevails^ in proportion as 
the carbon or cellular tissue predominates. 

CAROLINE. 

That is very curious, and accounts for the pale deli- 
cate tint of the spring verdure, when but a small quan- 
tity of carbon has been deposited in the leaves ; and for 
the deeper shades which plants acquire in summer and 
autumn^ when they have accumulated a greater stock 
of carbon. 

But what is it that produces the change of colour at 
tlie fall of the leaf, and, indeed, often takes place pre- 
vious to their fall, when many of the leaves become red 
or yellow. 

JlIvS* B. 

Some ingenious experiments have lately been made 
on this subject by M. Macaire. He ascertained that, 
late in the autumn, when leaves begin to change their 
colour, they absorb oxygen during the night, but lose 
the power of giving it out during the day : hence he 
inferred, that the accumulation of oxygen destroyed the 
green colour, and produced the various tints which the 
autumnal leaf assumes. 

EMILY. 

We. know the power that oxygen has in changing the 
colours of metals: it is not, therefore, surprising that it 
should piodooe effects somewhat similar on plants ; but 
if it is oxygen which makes the dying leaves red or 
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yellow, may it not also be the cause of the various hiie^ 
of living flowers? M. Macaire should hare proae^ 
cuted his researches in order to discover this« 

MRS. B. 

He did so ; and the result led him to think^ that it 
is to the various quantities and modes of combination 
of oxygen that the different colours of plants are to be 
attributed. 

The third mode by which light acts on plants, is by- 
facilitating^ and consequently increasii^, their absorbent 
powers. Tell me now^ what do you suppose would 
happen from great intensity of light ? 

EMILY. 

To answer your question properly, one ought to be 
acquainted with the plants of tropical climates^ where 
light as well as heat is so much stronger than in our 
latitudes. 

CAROLINE. 

It would be more easy to study the plants which 
grow on the summits of the mountains in this country; 
they are so much more exposed to light than those in 
the valleys or the plain ; and I recollect observing, that 
they are generally of a deeper green, which is no doubt 
owing to the greater deposit of carbon. 

EMILT. 

I have remarked, also, how much deeper the green 
colour of v^etation is in Italy than in England. 

MRS. B. 

In the tropical climates this difference is still more 
remarkable. But what is very extraordinary^ Baron 
Humboldt met with some green plants^ growing in com- 
plete darkness at the bottom of one of the mines of 
Freuberg. The mine abounded with hydrogen. Now, 
whether^ this gas be endowed with the power of pro» 
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dttcing the green colour^ or whether it may enable the 
leaves to decompose carbonic acid without the aid of 
lights is a problem which we must leave to more able 
chemists to solve. What increases the difficulty is, that 
carburetted hydrogen gas is a poison no less deleterious 
to vegetables than to animals. 

Another effect of intensity of lights is to render 
plants remarkably firm and hard^ owing both to the 
accumulation of carbon^ and to the increased vigour of 
their powers of absorption^ which enables them to 
incorporate a greater quantity of the earthy matter 
floating in the increased quantity of sap they suck up. 

CAROLINS. 

But, on the other hand, they must contain a greater 
quantity of liquid^ which would produce a contrary 
effect. 

MRS, B. 

You must recollect that intensity of light increases 
the power of evaporation^ as well as that of absorption ; 
the plants therefore, retains no superabundance of liquid, 
although it acquires more of the solid particles which it 
held in solution. The compactness and hardness of 
plants in some degree impedes their growth ; their 
vessels, deficient in elasticity and flexibility, are not so 
capable of being elongated by the fluids which circu- 
late within them. Mountainous plants are therefore 
more diminutive than those of the plain. 

EMILY. 

But this is far from being the consequence of ex- 
posure to light in hot climates, where the vigour of 
vegetation greatiy surpasses that of our more moderate 
temperature, and the plants are in general of much 
larger dimensions tiian with us. 

It is to the intensity of heat, rather than of light, 

I 
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that they owe their saperiority. When these two 
causes act simultaneoosly on plants^ they concur in 
promoting vegetation. The intensity of heat distends 
the vessels hardened by the deposit of vegetable matter^ 
and gives increased impetus to the rising sap ; which, 
being imbibed in considerable quantities by these firm 
yet still elastic vessels^ occasions a power of vegetation 
and a degree of magnitude unknown in our less genial 
climes. 

The mountain plant, on the contrary^ is peculiarly 
exposed to cold ; the chilled and languid sap can with 
difficulty penetrate the indurated cells ; the circulation 
of all the juices is checked, and the growth propor- 
tionally diminished. 

CAROLINE. 

And yet the flowers on mountainous plants appear to 
me unusually large. 

MRS. B. 

That is an observation which has been frequently 
made ; but I am inclined to think it is an illusion^ 
produced by the comparatively small size of the rest of 
the plant. 

There is a third cause of the greater hardness of 
plants exposed to intensity of light. By assimilating 
a larger quantity of carbon, the plant at the same time 
decomposes and incorporates a larger quantity of water. 
It is not known how this ''operation, takes place; but 
the water, no longer in a liquid form, increases instead 
of diminishing the solidity of the plant. 

CAROLINE. 

I should be curious to examine also^ the effects of a 
deficiency of light, such as occurs with plants cnlti* 
vated within doors, in confined situations, in the shade 
of forests, &c. 

IIRS. R. 

In the first place, they are pale from not having 
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4 suffidency of carbon to develope their colour, la 
consequence of this deficiency of carbon^ their fibres^ 
being soft and feeble^ are easily stretched out^ and grow 
to a great length; as you may possibly have seen 
potatoes^ when sprouting in a dark cellar^ shoot out 
weak slender branches^ six or eight feet in length. 

A deficiency of light diminishes the power of eva- 
poration still more than that of absorption^ so that the 
plant retains an excess of liquid, and becomes Hterally 
dropsicaL This state of saturation diminishes both its 
smdl and its flavour. Advantage is taken of this cir- 
cumstance to soften the flavour of vegetables when too 
strong; that of celery^ for example, is tempered by 
burying the stem in the ground, and sheltering it from 
the light, the leaves alone being suflered to appear 
above ground. In these^ the green colour is developed^ 
while the stem remains perfectly white. 

CAROLINE. 

But since it is the leaves which occasion the deposit of 
earbon, I should think the purpose would be more 
efiectually accomplished by covering them up with 
earth also, or by stripping o£P the stem. Besides, by 
depriving the plant of its means of evaporation,'^you 
would also increase the retention of sap, and render the 
plant more tender and less strongly flavoured. 

SIRS. B. 

But such extreme measures would check vegetation, 
and render the plant diseased, if not actually destroy it. 

It is with the view of making lettuces white and 
tender that they are tied up« so that the external leaves 
are alone exposed to the light. 

CAROLINE. 

It is not necessary for the gardener to perform such 
an operation on cabbages ; for Nature takes this pre- 
caution herself and keeps the heart quite white and 
lender. Endive is artificially whitened^ and its flavour 
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softened^ by being covered with tiles ; the green leaves 
of endive, which have not been thus sheltered from the 
lights are very unpleasant to the palate from their bit- 
terness. But vegetables thus blanched^ though tender^ 
are generally crisp^ not soft. 

MBS. B. 

That crispness would have been converted into a 
hardness approaching to woody fibre^ if the plant had 
not been sheltered from the light. The crispness is 
very agreeable to the palate in lettuces and endive 
when eaten raw^ and it becomes perfectly soft by cook- 
ing ; whilst those parts of a vegetable in which the woody 
fibre begins to be developed^ by the deposit of carbon^ 
after cooking remain tough and stringy. You must 
have noticed this difference in every dish of cardoons 
and of celery which is served at table : those parts 
from which the light has been completely excluded are 
quite soft and tender, whilst those which have been 
partially exposed to it, are tougher and more fibrous. 

It was supposed by the ancients^ and^ indeed, taught 
by their great naturaJist^ Aristotle, that the verdure of 
plants was developed by the atmosphere^ and that it 
was the exclusion of air which prevented the roots from 
assuming that colour. 

EMILY. 

What would be the consequence of depriving a plant 
entirely of light ? 

MBS. B. 

The leaves would become dropsical and fall off: fresh 
leaves would, indeed, sprout; but these^ having no 
power to decompose carbonic acid, would be completely 
etiolated. Deprived of carbon, and in a great measure 
of the earthy matter deposited by evaporation^ the new 
shoots would be soft and feeble, but considerably elon- 
gated by the absorption of fluid which they have not 
power to throw off. 

M. Bonnet of Geneva cultivated some peas in a ceUar 
totally dark, and they were completely blanched. 



ON PLANTS. 117 

EMILY. 

Pray^ can you tell me why plants turn their leaves 
and flowers^ and even stretch out their branches^ to- 
wards that side on which the light predominates ? 

Some have imagined that this preference resulted 
from a sort of instinct ; others have gone so far as to 
discover in it an indication of sensibility. 

EMILY. 

I begin to take such an interest in plants^ since you 
have made me better acquainted with tliem^ Mrs. B., 
that I should be delighted to find they were raised 
somewhat above the mere passive mechanical beings^ in 
which Nature carries on her chemical and physical pro- 
cesses without their interference. 

URS. B. 

In all organised beings^ life plays so considerable a 
part^ as effectually to distinguish them from mere im- 
passive matter ; but, in regard to the instinct and send, 
bility of the vegetable creation^ I fear we must abandon 
the subject to poets^ who have often treated it with 
much beauty. The inclination of plants towards the 
light we soberminded botanists account for in a far less 
romantic manner. 

I must relate to you an experiment made by M. 
Texier^ which shows that^ far from being endowed with 
feelings plants are mechanically compelled to turn to- 
wards that quarter which is most conducive to their 
well-being. M. Texier having placed a plant in a dark 
cellar^ where it was supplied by openings on the one 
side with light, and on the other with air^ at liberty to 
prefer either^ both leaves and branches in a short time 
extended themselves towards the light. This partiality 
may be thus explained : — Those parts of a plant most 
exposed to the light becoming harder and less suscep- 

I 3 
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tible of elongation than the parts more in the shade^ 
the two sides being unequal^ the one is obliged to yield 
to the other ; the soft^ yielding, elongated side to that 
which is harder and more contracted. If one side of a 
branch be more elongated it will take a curved form^ as 
may be seen in plate IV. fig. 5., where the dark line re- 
presents the accumulation of carbon and contraction of 
growth, and the fine line, the softer texture and greater 
elongation ; and thus you see that the plant mechani- 
cally assumes a position in which it may receive the 
greatest benefit from an element so essential to its 
welfare. 

CAROLINE. 

This is extremely curious ; and it accounts for the 
tendency of plants towards the light in a manner so 
simple and clear, that^ mechanical as it is^ I cannot 
doubt its correctness. 

MRS. B. 

Let us now proceed to examine the effect of temper- 
ature on plants. 

Heat excites and accelerates the circulation of the 
Juices of plants^ as it does those of the animal frame ; 
but this effect varies in different kinds of plants, and 
even in different individuals of the same kind. It is 
the accelerated motion of the sap, during the warmth 
of spring, which determines the period of the budding 
of the plant ; and, as the temperature of the season in- 
creases, produces a greater absorption by the roots, of 
evaporation by the leaves, brings out the blossom^ and^ 
finally, ripens the fruit 

The action of heat in these operations is not merely 
mechanical, but produces effects on the living plant 
very analogous to those which it does on animals. 

When^ on the contrary, the temperature of the soil 
is as low as the freezing point, the spongioles finding 
no fluid to imbibe, the plant, deprived of sustenance, 
languishes ; and should this privation continue any 
length of time^ it dies of want. 
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EMILY. 

Whilst^ on the other hand^ if the heat he so intense 
as to evaporate all the water of the soil^ the plant will 
he equally deprived of nourishment. 

aBS. B. 

The eflfeet is similar^ though produced hy so opposite 
a cause. The plant will in the last case^ however, 
perish sooner; for^ hesides heing deprived of suste- 
nance^ it will evaporate its own moisture. But let us 
first enquire into the effects of a low temperature on 
plants. Water may freeze within the plants hut it is 
less liahle to congelation after^ than hefore heing «h- 
Borhed hy the roots ; not only hecause it is hetter shel- 
tered from the external cold, hut hecause the motion of 
the sap is unfavourable to congelation. 

If the stem of a tree freezes, the elasticity of the ves- 
sels requisite to propel the juices is destroyed, and the 
plant dies both from cold and hunger. But if merely 
the leaves and buds be frozen, they alone are destroyed; 
and the sap, which the stem continues to transmit to 
the branches, enables them to throw out new buds 
and leaves. 

CABOLIN£. 

So, a man would still live, were his nose or fingers 
frozen. The analogy^ however, will go no further, for 
he has not the power of throwing out new ones. 

What degree of heat will plants support ? 

BIBS. B. 

It varies extremely, depending on a variety of cir- 
cmnstances. The Fitex agnus castus has been known 
to strike root in water, at the temperature of 170° 
Fahrenheit 

When one of the hothouses of the Botanical Garden 
oif Paris was burnt, all the plants within it perished ex- 
cepting the flax of New Zealand, which resisted a de* 
gree of heat that even consumed its leaves. 

I 4 
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The temperature of some few plants becomes greater 
at the moment of flowering : that of the Arum maeu* 
latum rises from fourteen to twenty-one degrees, when 
its blossom expands between three and five o'clock. 

EHILT. 

Do plants, like unorganised bodies, partake of the 
temperature of the surrounding atmosphere ? I should 
have imagined that they must be warmer ; for, since 
some portion of the water which a plant absorbs remains 
incorporated in it under a solid form, in changing its 
state from fluid to solid, it must give out its latent 
heat, which would raise the temperature of the plant. 

CABOLINE. 

But you forget, Emily, that two thirds of the water 
which the plant absorbs is evaporated, and, by changing 
its form from liquid to vapmir, cold must be produced. 
Now, as the quantity which assumes the form of vapour 
is much greater than that which becomes solid, the 
temperature of the plant should ultimately be lower than 
that of the atmosphere in which it grows. 

Each of your opinions have been sanctioned by dif- 
ferent naturalists ; but, however exact these calcula- 
tions may be In the laboratory, they can give us but 
very little insight into the chemistry of vegetation, 
where that mysterious principle life performs so essen- 
tial a part. 

EMILT. 

Yet, is it not easy to ascertain by the thermometer 
whether plants differ in temperature from the atmos- 
phere ? 

MRS. B. 

It appears by that test, that the trunk of a tree is 
colder in summer, and warmer in winter, than the air 
by which it is surrounded; and the larger the stem. 
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ibe more this difSetence is manifest But the reason 
of this Is very simple; the roots draw, their nourish- 
ment from a depth of soil, well sheltered from hoth ex- 
tremes of heat and of cold : the water they ahsorh remains 
throughout 'the year of a moderate temperature; and 
the stem^ which serres as a channel to transmit this 
water to the hranches^ naturally acquires the tempe- 
rature of the fluid it conveys. The sap thus tends to 
cool and refresh the plant during the heat of summer^ 
and to keep it warm during the severity of winter ; but 
should this severity be so intense or of such long dura- 
tion as to penetrate into the deep recesses of the soil» 
whence the sap' is drawn^ the temperature of the tree 
will gradually descend to that of the atmosphere. 

CABOLINE. 

The stem has still another defence from the cold^ in 
the several layers of bark ; which we may^ I suppose, 
consider as so many warm coats to preserve the internal 
temperature of the tree ? 

JUUSa B« 

Certainly. The bark is a bad conductor of heat^ 
and^ like flannel-clothing, serves equally to keep in 
warmth during winter, and to exclude heat in the 
summer. 

Notwithstanding all these precautions, which Nature 
has so wisely taken to preserve the equable temperature 
of plants, the water within the stem is sometimes frozen ; 
and, as water when converted into ice occupies a larger 
space- than in its fluid state, it bursts the vessels in 
which it is contained, and injures, if it does not de- 
stroy^ the texture of the plant. 

EMILY. 

But should this occur after a dry season, so that the 
cells which contain the water be not filled, there will be 
room for its expansion in freezing. 
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MRI. B. 

Truej freezing may then take place without con- 
siderable injury to the plant ; it is only , when the parts 
become disorganised^ from the fracture of the vessels of 
the cellular system^ that the plant itself is said to be 
frozen. The more water^ therefore^ plants contain^ the 
more liable they are to injury from frost ; and, accord- 
ingly^ we find that aqueous plants are those most easily 
frozen. What parts of a plant should you suppose 
most hable to be attacked by the frost ? 

OABOLINE. 

« 

Those which contain the greatest quantity of water : 
the leaves, where that liquid is conveyed to be evapo- 
rated ; and the buds^ where^ during springs the sap is 
brought in such abundance for their nourishment. Be. 
sides, the leaves and the buds are most exposed to the 
air^ while the stem and branches are well defended from 
its inclemency by their warm clothings the bark. 

MRS. B. 

You have judged rightly. If the frost be so invete- 
rate as to attack the stem^ it is the alburnum, as being 
the most moist and tender, which first sufPers ; after- 
wards the liber, the internal coating of bark. If this 
freezes, death must ensue, as the vessels which convey 
the cambium are lodged in this coating. The external 
layer of bark is the driest of any part of the plant, being 
constantly subjected to the inclemencies of the season. 
It is often injured, and in the lapse of time decays and 
peels off; but it is never frozen. 

EMILT. 

Plants must be more liable to freeze in the spring 
than in the autumn, at an equal temperature, because 
they contain more water at that time. 

HRS« B. 

True. In autumn the absorption of sap diminishes^ 
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in the spring it increases^ both in quantity and celerity 
of motion, in order to provide for the budding of the 
plant; and if in this season a frost should prevail, 
there is great danger of the plant falling a sacrifice 
to it. 

Plants of different species vary much in their power 
of resisting cold. Oaks do not freeze at 56i^ below the 
freezing point of Fahrenheit ; beech will support 79°> 
an intensity of cold which congeals mercury. M. de 
Candolle found snowdrops in blossom on Mount Saleve 
beneath the ice ; and Captain Parry, in his polar expe- 
ditions, discovered many plants, in full leaf and ready 
to blossom, encased in ice. 

It is remarkable that those plants, which are the 
greatest sufferers by extreme cold, are at the same time 
most liable to injury from intense heat. But tills 
apparent inconsistency admits of solution. We have 
observed that aqueous plants are' easily frozen ; they also 
evaporate abundantiy ; therefore, when exposed to ex- 
tremes of temperature, they will be either frozen or 
dried up. 

Plants which secrete a viscous juice do not easily 
freeze : the tenacity of this thick, sticky fluid prevents, 
or at least impedes, tiiat arrangement among the par- 
ticles which is necessary to produce congelation. Freez- 
ing, you know, is a species of crystallisation ; and it is 
requisite that each particle of liquid should be free so 
as to place itself in tiiat order which is essential to the 
formation of such regular bodies as crystals. 

CAROLINE. 

The rising sap tiien must freeze more easily than the 
descending sap or cambium, as tiie latter is thicker and 
more viscous. 

MRS. B. 

Yes ; and tiiere is also another reason why tiie sap is 
more liable to freeze than tiie cambium : tiie former 
moves more quickly, so that its particles more easily 
place themselves in the order of crystallisation. 
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EMILY. 

Might not recourse be had to the expedient of strip- 
ping the plant of its leaves^ in order to diminish Uie 
velocity of the rising sap^ when in danger of freezing ? 
For then by depriving a plant of the organs of evapor- 
ation you would lessen its power of absorption. 

CAROLINE. 

But by taking them away you would prevent the plant 
from acquiring that consistency which, by the formation 
of the sap in the leaves^ enables it to resist congelation ; 
you render it dropsical by the accumulation of water ; 
and aqueous plants^ Mrs. B. has told us^ are most liable 
to freeze. 

AIRS. Ba 

Emily's expedient has been tried^ but not without 
danger of the consequences you suppose would ensue 
from it. 

Fleshy fruits^ such as oranges^ apples, and pears^ re^* 
quire a great quantity of sap to supply them with sus- 
tenance^ and this occasions a great absorption by the 
roots. These plants are^ consequently^ particularly 
liable to injury from frost ; and, when there is any 
danger of this it is a useful precaution to gather the 
fruit, in order to secure the tree. In the south of France^ 
the oranges are gathered on the first appearance of a 
frost ; and should this operation not be completed 
before it sets in, it frequently happens that the side of 
the tree on which the fruit remains is frozen^ whilst 
that on which it has been gathered escapes uniigured. 

CAROLINE. 

Then, in cases of such urgency I think they should 
begin by gathering the fruit on the north side of the 
tree, as being most exposed to the cold. 

XMILT. 

Some fruits, like the peach, are coated with a soft 
down ; which^ I suppose, answers the purpose of warm 
clothing ? 
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MBS. B. 



Yes ; it is^ peiiiaps^ eyen a better preservative from 
the cold than the coatings of the epidermis. This soft 
down encloses and confines the particles of air on the 
smrfiioe of the fruit on which it grows. Air^ you -may 
recollect, is a very bad conductor of heat, and especially 
air in a tranquil state ; that which is imprisoned by 
the down affords, therefore, the most useful shelter to 
the plant. 

BMILT. 

I have often experienced the advantage of a precaution 
of this nature, By holding up my fur-tippet before my 
mouth when encountering a sharp frosty wind. 

MRS. B. 

Yes ; you must observe, also, that the air is tem- 
pered by the warmth of the breath you exhale before 
being inhaled by the lungs; so that, in fact, you 
breathe a tepid instead of a frosty air. This is the 
efl^t produced by the respirators now so much used 
by invalids. 

A layer of air is also imprisoned between the epi- 
dermis and the bark, which is, perhaps, a still better 
preservative to the plant than the bark itself : it is a 
delicate under-garment, which the stem wears beneath 
its more cumbrous clothing of epidermis. 

CABOLINE. 

The epidermis itself, was, I thought, a delicate 
covering to the internal layers of bark. 

MRS. B. 

That depends upon the nature of the plant, and the 
part to which it belongs. The epidermis of the leaves 
and buds is delicate, but that of the stem and branches 
of a venerable oak is of a very different description : 
the bark in general which covers the trunk consists 
almost wholly of carbon; which, being a very bad 
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conductor of heat^ answers the double purpose of con-- 
fining the internal heat in winter^ and excluding the 
external heat of summer. 

The epidermis itself is sometimes single, sometimes 
double or triple, but more commonly consists of a num. 
ber of layers. So many as one hundred and fifty have 
been counted in the epidermis of a tropical plant ; and 
so great aniunber still remained that the calculation 
was abandoned from the difficulty of completing it. 

At our next interriew we shall examine, how far 
plants will admit of being naturalised to a climate dif- 
fering in temperature from that in which they are 
indigenous; and what are the precautions necessary 
to be taken in transplanting them to a foreign country. 
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CONVERSATION VIII. 



ON TAB NATURALISATION OF PLANTS. 



MBS. B* 

In estimating the effect of diversity of climate on 
plants^ the point most important to be considered is the 
difference of temperature. The nature of the soil^ the 
air^ water^ and lights are circumstances comparatively 
trifling, compared with the abundance or deficiency of 
heat. 

EMILY. 

I should have imagined that the quality of the soi 
and the quantity of water would have been of still 
greater consequence than the temperature. 

MRS. B. 

When we wish to naturalise a foreign plant, art may 
do much in rendering the soil analogous to that in 
which it originally grew, in affording it a due quantity 
of water, in sheltering it from, or exposing it to the 
light. The nature of the air varies very little in any 
latitude, but its temperature most remarkably; and 
over this art has littie or no control. 

CAROLINE. 

You forget our hotiiouses, Mrs. B., where we pro- 
duce whatever temperature we choose. 
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KBpS* b« 

True ; but the plant culdvated^ or I should rather 
say forced, in such an artificial atmosphere remains a 
foreigner^ and cannot in this way become accustomed to 
the climate of the country. 

If you compare the mean temperatures of different 
countries, you will be surprised to find how much more 
they resemble each other than you would first imagine. 
For instance^ those of England and of Switzerland do 
not yary above two or three degrees; yet they fre« 
quently will not admit of the cultivation of the same 
plants. In Switzerland it is hotter in summer than in 
England, owing to its latitude; whilst the local ele- 
vation, and the numerous mountains covered with snow^ 
render it colder in winter. The more equable tem- 
perature of England, throughout the year^ enables every 
species of laurel, and even Rhododendrons, to support 
the winter with impunity. In Switzerland the common 
laurel, if it escape being frozen, suffers so much as 
greatly to iigure its vigour and beauty : the contrast of 
a strong vegetation in summer, suddenly checked by 
the severity of winter, iU accords with its nature. * The 
Laurustinus and the Portugal laurel are unknown in 
Switzerland, except as greenhouse plants ; whilst, on 
the other hand, the fruit of the vine, which we can but 
imperfectly ripen in England, in Switzerland affords a 
luxuriant vintage. 

EMILT. 

I am often inclined to envy the Swiss their oleanders 
and pomegranates, which blossom so beautifully in the 
open air, and require the shelter of a greenhouse only in 
winter ; while we produce very inferior plants of the 
same description even in our hothouses. 

OAROUNB. 

Yet the temperature of Switzerland must be lower 
than its latitude would indicate, owing to its elevated 
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utuation ; for^ being nearly in the centre of Europe^ 
whence almost all the great rivers have their source 
and flow into the sea^ it must be the spot most raised 
above that level. 

Independently of the degree of elevation above the 
level of the 8ea> the climate of a country is liable to be 
affected by a variety of circumstances. One of these, 
which, however remarkable, naturalists have not hitherto 
been able satisfactorily to account for, is^ that in coun- 
tries of similar elevation and latitude the temperature is 
always higher in those situated on the western than on 
the eastern side of a continent. It is warmer, for 
instance, at Nantes^ on the western shore of France, 
than at Quebec, on the eastern shore of America, both 
being very nearly of the same latitude. At Quebec, 
snow-shoes and sledges are in general use during several 
months of winter, and booths are built upon the frozen 
river St. Lawrence ; whilst at Nantes frost and snow 
are little known, and of short duration. 

The prevalence of hot or cold winds, such as the 
sirocco in the south of Italy, the mistral in the south of 
France and the bise in the valleys of Switzerland, 
should always be taken into consideration in estimating 
the temperature of a climate. 

EMILY. 

But pray tell me, how far can plants accustom them- 
selves to a climate which is not natural to them ? 

AIRS* B* 

It varies extremely, according to the nature of the 
plant. The horse- chesnut, which is so well naturalised 
to our nothern regions that it braves even the incle- 
ment skies of Sweden, was originally brought from 
India : where it grew, it is true, on mountains, but of no 
very considerable elevation. Some plants succeed only 
partially on being transplanted to a foreign country. 
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Thus the artificial grasses^ such as clover and cinquefoil^ 
thrive very well as grasses ; they are cut down when in 
blossom. The heat of summer being seldom sufficient 
to ripen their seed^ we are under the necessity of 
importing it from warmer dimates^ in order to renew 
them. 

EMILY. 

I thought that the artificial grasses were cut down 
at that early period of their growth^ as being then 
most tender^ and best suited for the nourishment of 
cattle. 

MBS. B. 

That is true ; but were we able to ripen the seed^ 
we should cultivate a portion for that purpose^ instead 
of annually renewing it from the Continent. 

cABOLme. 

Why have these grasses obtained the name of arti- 
ficial ? 

Because they require continued cultivation from seed. 
They are not perennial^ but must be constantly resown; 
whilst most of the grasses of our pastures and meadows 
spread by the root. 

There are many plants which will not admit of 
transplanting to a colder country : thus the orange and 
the olive have made no progress northward since the 
time of the Romans^ but are still confined to the same 
limits. 

OABOLINE. 

The orange-tree bears our climate under shelter of a 
greenhouse extremely well. 

KBS. B. 

There are few plants which cannot be cultivated 
with some degree of success^ by the artificial tempe- 
rature of a greenhouse or a hothouse ; but I am speak- 
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ing of their being naturalised^ so as to admit of being 
raised in the open air. 

When you make the experiment of introducing a 
new plant from a wanner climate, you must treat it 
with great care^ and endeavour^ by gentle gradations^ 
to wean it from its native country, and accustom it to 
our more inclement skies. You should begin by placing 
it in a hothouse ; the following year a greenhouse may 
be tried ; and^ if it does not appear to suffer from this 
change, it may be finally exposed to the open air. 
WhUe the plant undergoes this species of education^ 
you have the advantage of studying its habits^ the 
nature of the soil most favourable to its growth^ the 
quantity of water it requires^ the degree of light to 
which it should be exposed^ the wind which it will 
support^ and a number of minute circumstances^ which 
will indicate the situation and treatment most con- 
genial to it, on transplanting it into the open air. 
This knowledge of the habits of plants is highly es- 
sential to the success of the cultivator. 

EHILT. 

Undoubtedly. If it were found that they required 
much moisture^ it would be proper to plant them in 
hollows rather than on rising round ; when the plant is 
.tender and delicate, so that lights heat, and shelter become 
essential to its preservation^ a southern aspect should be 
selected, that it may derive every possible advantage 
from the sun^ and be sheltered from the north wind. 

MRS. B. 

You must also pay attention to plant it rather deep 
in the earthy in order that its roots may be supplied 
with water of a moderate temperature^ and that the 
neck or vital part of the plant be sheltered from the 
inclemency of the weather. Then it should be trans- 
jplanted in the springs in order that it may be gradually ' 
accustomed to a diminution of temperature^ instead of 
being suddenly exposed to the severity of winter. 

K 2 
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Besides^ if remoyed into the open ground in the spring, 
it will be hardened and defended against future cold by 
the deposit of carbon during the summer. It is de- 
sirable, also, that it should have a rich vegetable soil 
round it, in order to afford it plenty of nourishment. 

CABOLINE. 

In Switzerland, they plant rhododendrons and kalmias 
in pots of remarkably black earth. 

aRS* b. 

The bog or peat-earth of England, though less rich, 
is of the same nature, consisting chiefly of vegetable 
remains, and this is commonly used for such plants. 
There are whole districts in Belgium of this nutritive 
vegetable soil, which are converted into nursery gar- 
dens for raising kalmias, rhododendrons, and other 
plants of this description, where they grow and prosper 
in the open air. In England the rhododendron suc- 
ceeds perfectly well in our gardens, though the soil is 
less rich in carbon than the bog-earth of Belgium ; but 
the moisture of our climate is particularly favourable to 
that, as well as to every species of laurel, and to ever- 
green plants in general. 

In transplanting from a colder region, very few 
precautions are required : an elevated situation is de- 
sirable, and a sufficiency of water to provide for the 
more abundant evaporation to which the plant is sub- 
jected. 

Plants brought from a warmer climate should be 
watered but moderately, because the power of evapo- 
ration is checked by the diminution of temperature. 
This is particularly to be observed in autumn, when 
the cold weather first sets in. 

EMILY. 

This direction, I should suppose, would be applicable 
to plants of every description, none of them being 
capable of evaporating so much during winter as in 
summer. 
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MRS. B. 

True ; bat it is not equally applicable to those which 
preserve their leaves. Such greenhouse plants, for 
instance, as geraniums and orange-trees, Tvhich retain 
their organs of evaporation throughout the winter^ will 
admit of being watered more abundantly than others. 

EMILT. 

Do you approve of sheltering delicate shrubs by 
covering them with straw or matting during the winter? 

AlnS. B* 

If the spot in which they grow be elevated^ and the 
soU dry^ it may be done with advantage ; but in low 
damp situations such a precaution might occasion decay^ 
particularly in evergreens, as the covering would pre- 
vent the evaporation of any superabundant moisture by 
the leaves. In such cases, it is better to leave the plant 
exposed, taking care only to shake off the snow, which, 
if melted by the sim during the day, runs down the 
stem and branches, and insinuates itself into any little 
crevice it may chance to find in its passage, or is ab- 
sorbed by the buds and tender parts of the plant as it 
trickles over them. Then at night, if this water freezes 
it injures, if it does not destroy, the texture of the parts 
with which it comes in contact. 

CAROLINE. 

It must surely be desirable to plant such trees against 
a wall in a southern aspect, even under the inconve- 
niences to which such a state of confinement subjects 
them. 

BIRS* B. 

It is attended with several advantages, which, in the 
initiation of tropical plants to our climate, often. more 
than compensate the injury resulting from confinement. 
A southern wall not only affords shelter from the north 
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wind^ but becomes a source of heat^ by the transmission 
of the son's rays to the plant. 

EHILtr. 

The white walls of France and Switzerland must 
reflect a great deal of heat ; bat I should not have sap- 
posed that our brown bricks in England would have 
produced mueh effect, for they most absorb more heat 
than they reflect. 

MBS. B. 

The rays^ whether reflected or absprbed by the wall^ 
are alike beneficial to the tree planted against it ; for no 
sooner does the temperature of the wall become elevated 
by the absorption of heat, than it radiates this heat, 
which is thus transmitted to the tree in contact with it. 

The injurious effects of the confinement of the 
branches must, however, be taken into consideration; for, 
besides that the movement* which follows from the free 
access of air adds to the health of a tree, it also increases 
its power of evaporation — a power which it is very 
desirable to encourage, as it is necessarily diminished in 
a climate of a lower temperature than that in which the 
plant was placed by Nature ; especially in England, 
where the atmosphere is impregnated with moisture. 
It is owing to this circumscribed power of evaporation 
that wall-trees are less hard in their texture, and contain 
less carbon, than standard trees. 

EMILY. 

Let me try if I can recapitulate the several circum- 
stances to be attended to in transplanting from a warm 
to a cold climate. In the first place, you most make 
the plant pass throogh the various gradations of the 
hothouse and greenhouse^ previously to exposing it to 
the open air : you must then plant it, in the spring, 
deep in a richly carbonised soil, and cover up the vital 
point of jonction between the stem and the roots. It 
must be placed in a southern aspect, or against a south 
waU, and watered with great moderation : the fruit 
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must be gathered before the frost sets in ; and the plant 
may be covered with matting in winter^ if situated on 
an eleyated spot and in a dry soil 

MB>S* B« 

I believe you have enumerated all the directions I 
have given you on this point. 

I shall add a few remarks on greenhouses and hot- 
houses^ as necessary to the cultivation of such plants as 
cannot be familiarised to our climate. They should 
both be situated^ as far as is practicable^ in a southern 
aspect. 

EMILY. 

But when this is not attainable^ which do you think 
best^ — a south-east or south-west aspect ? 

MRS. B. 

The first has the advantage of affording the earliest 
relief to a plant which has suffered from the cold during 
the night ; the latter that of sheltering it from the 
severe east wind : upon the whole, I should be inclined 
to choose the south-west. 

Vertical windows have the advantage of not retaining 
the snow^ the disadvantage of admitting less light and 
heat ; and in England^ where we are not much troubled 
with snow^ and require all the heat we can obtain in 
winter, the inclined windows are certainly preferable, 
and are almost universally adopted ; whilst on the Con- 
tinent, where less heat is required, vertical windows 
are more common. 

In southern countries, the house must not be built 
deep, in order to admit the sun's rays to every part; 
and as they fall more obliquely in northern climates, a 
greater depth of building is admissible : the roof should 
project and be coved, so as to collect the rays of the sun 
and reflect them into the house. 

In order to protect hothouses and greenhouses from 
dampness, they must be warmed and aired at the same 
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time : the heat both dissolves the moisture and prevents 
the plants fr6m suffering from the external air while 
the windows are open ; and the current of air carries 
off any moisture which is not dissolved. 

The finest hothouses are in Russia, where the wealth 
of the higher classes enables them to indulge in luxuries. 
In their cold climate^ hothouses and greenhouses are 
considered as necessary articles of comfort. Mr. Lod- 
diges' establishment at Hackney exhibits a very com- 
plete model of hot and green houses : they are warmed 
by vapour^ and, when necessary, watered by the tepid 
water into which the steam is condensed. The building 
is one thousand four hundred feet in length, and di- 
vided into compartments, each of a different temper- 
ature. 

BMILT. 

Wliat effect has the tan which is ubed in hothouses ? 

MRS. B. 

It produces heat^ by undergoing a degree of ferment- 
ation; but it also generates moisture^ and heat and 
moisture favour the propagation of fungi and of worms; 
and the plants would be injured should their roots 
spread out below the pots, and penetrate into the tan. 

The smaller and lower the house, the more favour- 
able it is to young and delicate plants : the heat always 
rises, so that in large and elevated houses the small 
plants of the lower range are situated in an atmosphere 
of cold air. It is for this reason that cuttings and 
seedlings are generally raised in beds covered with glass, 
where they receive as much heat in as small a space as 
possible. 
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CONVERSATION IX. 

ON TBB ACTION OP THB ATXOSPHERB ON YEOETABLBBi 



MRS. B. 

This morning we shall turn our attention to the man- 
ner in which the atmosphere aflbcts the vegetable 
world. It acts in two ways : both mechanically and 
chemically. 

CAROLINE. 

But in a very different manner from what it does on 
animals : we only breathe the air ; plants may in some 
measure be said to feed on it^ since they absorb carbon 
from the atmosphere. 

EMILY. 

They also absorb oxygen from that source ; but it is 
true they restore it with ample interest, and purify the 
air we animals have contaminated by our breath. But 
since carbon is so beneficial to vegetables^ I should like 
to try the experiment of enclosing a weakly, debilitated 
plant in an atmosphere of carbonic acid^ to see whether 
the abundance of such nourishment would not restore 
its vigour. 

MR8. B. 

The quality of the food would be excellent; but 
nothing is good when administered in excess. Such 
an experiment would resemble the attempt to restore 
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pulmonary patients to health hy making them respire 
pure oxygen gas : at first it seemed to he attended with 
heneficial effects ; hat the deleterious consequences oc- 
casioned hy great excitement of the lungs was soon dis- 
covered^ and the experiment ahandoned. We cannot 
he too cautious in our proceedings when we venture to 
deviate from the paths which Nature has pointed out. 

The chemical action of the atmosphere on vegetables 
we have already so fully investigated in oc^r preceding 
conversations^ that, although it is no less applicable to our 
present subject, it would be but repetition to return to 
it. I have not, however, yet mentioned, that the elec- 
tricity of the atmosphere appears to afifects plants ; it is 
at least an undoubted fact, ihai vegetation is accelerated 
during a storm. 

ElIILT. 

May not that arise from the agitation produced by 
the wind ? — Branches being tossed to and fro must 
greatly hasten the circulation of the sap, and promote 
its nutritive effects ; the evaporation from the leaves 
must also be considerably increased by the wind blow- 
ing them about, and carrying off the vapour the instant 
it is formed. 

MRS. B. 

That may possibly be a concurring cause of the phe- 
nomenon, but it is not sufficient wholly to account for 
it. M. de Candolle mentions the remarkable growth 
of the branch of a vine during a storm, of no less than 
an inch and a quarter in the course of an hour and a 
half : now the tree grew against a wall, so as to be 
little accessible to the wind. 

The Ff ench, during t)ieir occupation of Egypt, made 
use of the tall elastic stems of the palm trees, when 
agitated by the wind, to draw water from the Nile. 
In that flat country the wind blows continuously ; and 
the stems, thus put in motion, raised the pistons of the 
pumps, which fell again by their own weight. 
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CABOLIKE. 



How very ingenious^ and at the same time how 
simple ! 

MRS. B. 

The quantity of water contained in the atmosphere 
is a point of a great importance to plants. Water^ you 
may recollect^ exists in the atmosphere in two different 
states : in the one it is so completely dissolved^ that the 
air feels perfectly dry to us^ and affords no moisture to 
the vegetable part of the creation. It is heat which 
enables the air to perform this solution ; therefore the 
higher its temperature the more water it can dissolve. 

OABOLINE. 

Then though the atmosphere is driest in the torrid 
zone^ it contains the most water : — that appears very 
paradoxical. 

It is nevertheless true, whenever the air cools, its 
power of retaining water in solution diminishes. 

CAROLINE. 

This must^appen, then^ not only when the weather 
changes from hot to cold^ but every evening after 
sunset ? 

KRa B. 

Accordingly, we continually see misty vapours float- 
ing in the atmosphere in the evening, and the ground 
more or less covered with dew: all this is water preci* 
pitated by the diminution of temperature of the air. In 
the morning, when the sun has sufficiently warmed the 
atmosphere to enable it to dissolve these fogs and va- 
pours, they disappear. 

The other state in which water exists in the air is 
that of a fine subtle vapour, diminishing its deamess, 
and producing a sensation of humidity. 
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BHILT. 

The latter state, I should suppose, would be the most 
advantageous ur vegetation ; for plants almost always 
require water. 

MRS* B* 

It is to the dampness of our climate that we owe the 
fine verdure of our meadows and lawns, for which 
England is so celebrated, and which are in vain at- 
tempted to be imitated on the Continent ; unless it be in 
some very elevated spots, where the grass is nurtured by 
the mountain mists. It is to this cause, also, that we 
are indebted for the prosperity of our laurels, and a 
variety of evergreens : yet a damp climate has its at- 
tendant disadvantages, even as regards the vegetable 
creation. Fogs and vapour diminish the quantity of 
light, and, consequently, the numerous benefits which 
result from it ; such as absorption, evaporation, the de- 
posit of carbon, and the developement of colour. In 
this point of view, therefore, a very moist climate in- 
jures the beauty and vigour of vegetation. 

Trees growing on mountains, where they are much 
exposed to vapour, are very liable to sufier from what 
is commonly called a white frost. The clouds and 
mists, so prevalent in those elevated regiol»s, bedew their 
branches with a light coating of watery vapour, which 
easily freezes during the night ; the morning mist at- 
taches itself to this thin layer of ice, and shoots into 
minute frosty crystals, called a white frost. 

CAROLINE. 

The white frost, which we so commonly see on the 
grass, is formed, I suppose, by the freezing of the dew. 

MRS. B. 

Yes; and it is, you know, so slight as to disappear 
soon after the sun has risen above the horizon. 

Moisture is particularly inimical to blossoms : if it 
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comes in contact with the anthers^ it destroys them^ 
and the flower hears no seed. This disease often affects 
the Tine, and not unfrequendy com, to the great injury 
of the vintage and the 6om harvest. 

There are some plants to which the sea hreezes are 
so essential, that they cannot he cultivated in any other 
situation than on the shores of the ocean. 

'EMILY. 

These plants, doubtless, require sea-salt ; and yet the 
vapour which exhales from the sea is perfectly fresh ; 
the clouds thus formed are never impregnated with salt: 
how, therefore, can plants obtain it ? 

UBS. B* 

Not from the vapour exhaled by the sea, but from 
minute drops of salt water, thrown into the air by the 
motion of the waves, and carried by the wind to the 
shores. Salsola kali, or kelpwort, is a plant of this 
description : if grown in an inland situation, it contains 
not a particle of soda, the alkali from which it derives 
its value ; for this can be obtained only from muriate 
of soda, or sea-salt. During the late war between 
France and Spain, the French being greatly distressed 
for soda, which they had imported chiefly from Spain, 
attempted to cultivate kelpwort on the hills bordering 
the sea- shore in the south of France. When planted 
on the southern side of the hill, sloping towards the 
sea, the crop succeeded perfectly ; and the price of soda 
having risen very high, one single harvest repaid the 
purchase of the land on which it was raised. Such 
great profits induced agriculturists to extend the culture 
of soda to the northern side of the hiU, where not being, 
exposed to the briny particles, it failed completely, and 
the plant contained no other alkali than potash. 

EMILY. 

This explanation solves a difficulty which had often 
perplexed me. The sea air is, you know, much re- 
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commended to invalids as a tonic ; and the fogs and 
mists^ so prevalent on the sea-shore^ do not appear 
to be attended with the debUitating effects produced by 
inland fogs : this must doubtless be owing to the tonic 
qualities of the briny particles with which the sea air 
is impregnated. 

CAROLINE. 

We can seldom walk out on the beach without our 
dress suffering from the damp sea air; and the salt 
with which this- air is loaded is often so strong that we 
can even taste it. But this prevails only within some 
few hundred yards of the shore : on rising upon the 
downs it is no longer perceptible ; and yet it is the air 
of these downs which is reckoned so particularly in- 
vigorating. 

SIRS* B* 

The saline particles are generally too ponderous to be 
carried to sucn a height ; but there you experience the 
salubrious effect of mountain air. The salt is not re- 
quisite to render it tonic : it is only when you descend 
on the opposite side into the inland country^ that you 
perceive the want of those invigorating qualities for 
which the sea air is so celebrated. 

It is remarkable that kelpwort exudes a portion of 
the alkali which it receives from the atmosphere into 
the ground, the soil on which it has been cultivated 
being found to contain more than when such a crop has 
not been raised upon it. This is owing, probably, to 
the quantity it absorbs being greater than the plant re- 
quires. 

EMIL7. 

This, then, affords an exception to the general nature 
of the exudation of plants by the roots, as it must con- 
* stitute appropriate nourishment for other plants of the 
same species. 
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CAROLINE. 

And is not the air also useful as a vehicle to trans- 
port small seeds from one country to another ? 

^RS« B* 

Yes ; there is scarcely any resemhlance hetween the 
plants of Europe and of America^ excepting in Crypto^ 
gamous plants^ because the seeds of lichens^ of mosses^ 
and of fungi^ of which this family is composed^ are so 
small that they float in the air^ and are transported 
by the wind from one continent to the other. 

The wind also performs the part of a careful sower, 
dispersing the seeds which fall from the plant with 
regularity over the soil. 

CAROLINE. 

I wish it would distinguish between weeds and 
flowers, and confine itself to the dispersion of useful 
seeds; but it seems to delight in the propagation of 
weeds : if any thistles or groundsel are to be found in a 
garden^ the wind is sure to carry their seeds all over it. 

JnRS. B. 

The distinction between weed and flower is not so 
easily made as you may imagine. In botany we know 
not what weeds are ; every plant has its use for some 
purpose or other. 

We have already fully treated of the temperature of 
the atmosphere, which is the point of greatest im- 
portance in vegetation. I have only to add^ that plants 
which grow in the plain, in countries of high latitudes^ 
if transported to a warmer climate, must be cultivated 
in elevated situations. In Chili, for instance, potatoes 
grow at an elevation of nine thousand feet higher than 
they will grow in these climates. 

EMILY. 

Then with reference to the growth of plants, the 



144 ACTION OF THE ATMOBPHEBB 

d^ree of Utitade is the inyerse of the degree of eleya- 
tioa from the level of the sea ? 

MRS. B. 

The one serves as a compensation for the other. It 
is not^ however^ every species of plant which can take 
advantage of this sort of compensation ; hut the greater 
nomher will grow equally well at a high latitude in the 
plain, or in a low one on a mountain. 

In an estimate made of the greatest elevation at 
which several species of trees will grow in the south of 
France, it appears that 

The Larch grows at an elevation of 7200 feet, 

The Birch 6000 feet. 

The Beech^ 4000 feet. 

The Cherry 3000 feet. 

The Walnut 2400 feet. 

The Vine 1800, or even so high as 2400 feet, 
if the situation be particularly favourable. 

Among the CereaHa, 

Rye 6000 feet. 

Wheat 5400 feet. 

Turkey Corn SOOO feet 

EMILY. 

I recollect woods of hirch-^trees on the mountains of 
Scotland, where they had to struggle against the diffi- 
culties both of elevation, of latitude, and of situation ; 
but, it is true, they were ragged and dwarfish. 

H&8. B. 

And yet their elevation was far helow 6000 feet; 
for Ben Nevis, the highest mountain in Scotland, does 
not rise more than 4370 feet above the level of the sea. 
The larch, which is much more hardy, has been planted 
upon the mountains of Scotland with great success, and 
clothes their once barren sides with a delicate foliage. 

The olive-tree will not grow in a higher latitude than 
the southern provinces of France ; and there it is only 
under the most favourable circumstances of soil and 
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aspect that it can be cultivated^ at the height of 1200 
feet. 

CAROLINE. 

We have seen it in Italy growing almost to the 
summits of the mountains. I own that I was dis- 
appointed with the Italian olive. We associate so many 
pleasing and poetic ideas with the olive-branch, that I 
expected it to rival the beauty of the laurel ; but, far- 
from that being the case, the colour of the olive is so 
dingy, that it looks more like a willow covered with 
dust. 

MRS. B. 

I cannot see what reason there is to expect much 
resemblance between the emblems of glory and of 
peace. The branching of the young olive-tree is, how- 
ever, remarkably elegant, and the lightness of the 
foliage makes up for the want of vivacity of colour ; 
and, when mixed with plants of a more lively green, it 
affords a very agreeable variety. 

EMILY. 

I recollect that the olive-groves of Tivoli gave me 
the impression of the most ancient trees I had ever 
beheld: their venerable trunks are torn, riven, and 
twisted into a thousand fantastic forms ; a profusion of 
young branches, decked with light foliage, shoot from 
these aged stems, and, waving their silvery tints in the 
sun, seem to smile and say. We are your contempo- 
raries, but the antiquated parent whence we spring once 
put forth branches under the shade of which Cicero and 
Mecsenas reposed. 
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CONVERSATION X. 



ON THK ACTION OF WATKB ON PUkXTS. 



Watkb niJiy be oonsidered as acting on ^antain 
TCfal diflfisrent ways ; the firel and moat impoitanl of 
which Uy its beii^ the Tehide of their nonrishaient. 
The greater the quantity of nntritiye partides which 
water contains, the more favooraUe it b to Tq^etatton, 
unless it should be so far satoiated as to be too dense 
to pass through the pores of the spongioles. In that 
case the pUnt is reduced to the state of Tantalus, and 
perishes of funine in the midst of plenty. 

We have already observed, that of three particles of 
water which enter a plant, one only remains within it; 
and this either retains its natural liquid state, analogous 
to the water of crystallisation in minerals, or is decom- 
posed, to contribute to the formation of oils or other 
peculiar juices of vegetables. 

In the second place, water acts mechanicaUy on plants;, 
by dilating them, and rendering them supple. The 
woody fibre absorbs water abundantly, bat not the bark. 
The former is often so swelled by this absorption as to 
burst and split the bark. 



CAROLINE. 



This is no doubt one of the causes of the roughness 
of the bark of many trees, such as tiie oak and tiie dm, 
which are seamed and severed into smaU parts. 
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XBfl. B. 

Yes ; tbese^ in the course of time^ dry and fall off. 
In odier trees die bark remains smooth^ but peels off 
whoL split by die sweliing of the wood. 

EMILY. 

But how can the wood absorb water if it does not 
pass through the bark ? 

MBS. B. 

By the internal vesseUu If the trunk of a felled 
tree lie on the ground in a damp spot^ with the roots 
and branches cut away^ so as to leave the vessels ex- 
posed at both ends^ it will absorb so much water as 
frequently to make it sprout small branches and leaves. 

EMILY* 

I recollect seeing an instance of this in Kensington 
(hardens : the log was lying partly immersed in water at 
the bottom of a dell, and the n^hole of it was sprouting 
with verduie. 

MBS. B. 

Thirdly, water conveys air into plants ; and the more 
it is impregnated with air, whether atmospheric or 
carbonic acid, the better it is adapted to promote their 
growth. Thus the water of large rivers which flow 
rapidly, and pass oyer a great extent of country, is 
much more favouraUe to vegetation than that of small 
rivulets, which have not been a sufficient length of time 
in contact with the atmosphere to become impregnated 
wilji air : yet this latter is preferable to the water of a 
Jske, which has little or no current ; for it requires a 
considerable degree of motion, to mix water and air 
togedier in the quantity which is required by plants. 
Large, lakes, such as that of Geneva, it is true, are con<» 
siderably agitated by the wind : the waves then swallow 
up a certain quantity of air ; but when tranquil they 
contain much less than river water, 
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CABOUNP. 

Yet is not the water of ponds preferred to that of 
rivers for watering plants^ although it is so tranquil as 
frequently to become stagnant^ and to be covered with 
a green slime^ which shows that it can have been little 
agitated by the wind ? 

UBS. B. 

This green scum is a vegetable production^ affording 
food to numerous swarms of the insect tribe, flies, 
worms^ snails, &c. In a short space of time this little 
^hemeral population^ as well as the vegetables which 
nourished it, perish, and putrefaction succeeds, as you 
may frequently have discovered by the offensive effluvia 
exhaled by ponds and marshes of this description ; but 
these corrupted waters, though they may appear to us 
disagreeable and deleterious, are very beneficial to the 
vegetable creation. Saturated with the decayed rem. 
nants of both animal and vegetable matter, and replete 
with carbonic acid, they convey these rich materials 
for fresh vegetation into the roots of the living plant. 

CABOLINK. 

The only danger, then, is lest the fluid be too abun- 
dantly laden with food, and the plant be gorged with it. 

MBS. B. 

As plants are not capable of acquiring the virtue of 
temperance. Nature has wisely provided against their 
suffering from excess, by giving them mouths of such 
very small dimensions, that they cannot t&ke in more 
than is good for them. The only danger, therefore, is, 
lest the fluid should be too dense to obtain entrance at 
the roots. 

The water least fit for plants is that of springs : 
and, when obliged to use it, we should endeavour to 
remedy the double defect of a deficiency both of air and 
of temperature, by leaving it exposed during some length 
of time to the atmosphere. If the reservoir in which 
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it is contained be situated in the neighbourhood of a 
farm-yard or stables^ the water will become impregnated 
with carbonic acid produced by the manure. Ad- 
vantage may also be taken of such a vicinity to enrich 
the water of the reservoir^ by conveying a small stream 
through the manure into it. 

EMILV. 

But spring- water is not always of a lower temperature 
than the atmosphere: during a frost it is evidently 
warmer^' being sheltered from the cold by the depth 
whence it rises. 

MRS. B. 

Plants do not then require water : it is in summer 
that this artificial aid is wanted^ and never at a season 
when the temperature of spring-water is higher than 
that of the atmosphere. 

EMILY. 

How beautifully the watering of the vegetable creation 
is contrived ! the rain falling in small drops through 
the atmosphere^ acquires its temperature^ and becomes 
impregnated with air. 

CAROLINE. 

Yet rain-water, as it consists of pure vapour exhaled 
from the surface of the globe^ can hold no nutritive 
particles in solution. 

MRS* B. 

You must observe that^ when rain falls on a plant, it 
merely refreshes the foliage, by washing off the dust^ 
and cleansing the evaporating pores^ which may have 
been clogged during the drought. Rain cannot feed 
the plant as it falls from the clouds: the absorbent 
poresy you know^ are not exposed to its influence : in 
order to perform this second function it must penetrate 
into the earth in search of food^ and^ dissolving what- 
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ever it meets with appropriate for that purpose^ convey 
it to the roots of the plant. 

Attention should be paid to the proper time and 
season for watering plants. They do not require it at 
all in winter^ when planted in the open air ; because^ 
during that season they cease growing, and^ conse« 
quently, stand in no need of nourishment ; indeed^ they 
often absorb more water from the wet soil in winter 
than is good for them. Greenhoute and hothouse 
plants should be watered with great moderation in 
winter : it is only requisite when their leaves begin to 
droop and wither. As spring approaches^ the quantity 
of water must be increased, in order to feed the young 
buds, which call up additional sap; but the increase 
must be made with precaution^ the earth being still 
moist with the winter rains. Plants at this season 
should be watered in the morning, in order that they 
may not be overloaded with moisture during tbe night> 
which would be dangerous should a frost chance to oc- 
cur : besides^ by watering in the mornings you provide 
for the evaporation of the day. 

EMILY. 

Yet our gardener generally prefers watering in the 
evening, if he does it only once a day. 

MRS. B. 

In the midst of summer the plant, exhausted by eva- 
poration during the heat of the day, requires water in 
the evening to revive it ; there is then no danger of its 
suffering from frost during the night. In Switzerland, 
where heat and light are much more powerful than they 
are with us in England, it is generally necessary in 
i^ummer to water plants both morning and evening : 
the earth is dry ; and it is difficult to provide fbr the 
immense increase of the absorbing and evaporating 
functions. 

There are some plants which grow perfectly well on 
the Alps, because they are, throughout ^ the summer. 
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watered by Btreamlets supplied by the melting snow : 
these same plants perish on the Jura, or any other moun- 
tain which is free from snow in summer^ because they 
are not furnished with so regular a current of water. 

In autumn^ trees which bear pulpy fruits^ such as 
the peach and the plum^ require a great deal of water 
to fill out and to ripen the fruit, while those which are 
of a dry nature^ such as nuts and dates, do not need so 
much. The precaution of watering in the morning is 
equally necessary as in the spring, lest the plant should 
be surprised by a frost during the night. 

CAROLINE. 

Grasses and herbs, I suppose, require more water than 
trees ; for, consisting chiefly of leaves, they must un- 
dergo a greater eyaporation. 

MRS. B. 

Yes ; and annual grasses the most of any. 

Seeds which are beginning to germinate, should be 
watered very sparingly ; for the seed, feeding at first 
on its own proper substance, is rather in want of air 
than of water ; but as soon as it has put forth roots, 
and a stem has sprung up, it will require a more plenti. 
fill supply, until the time of flowering, when it must 
again be restricted, because the blossom is nourished by 
its own peculiar juices elaborated by the leaves; and 
when the seed ripens, if it be of a dry nature, still less 
water must be given. 

The quantity of water depends, also, upon the na- 
ture of the cultivation. You must consider what is 
the produce you wish to favour : if it be a meadow, 
leaves and not flowers will be your object; therefore 
you must water profusely ; since abundance of water is 
favourable to leaves, and prejudicial to flowers. If it 
be a field of corn, on the contrary, you must water spar- 
ingly, in order to produce the grain. Rye is cultivated 
sometimes with a view to the grain, and sometimes 
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chiefly for the straw ; in the first case you should water 
but little^ in the latter abundantly. 

The siliceous soil of Ireland is very favourable to the 
culture of com : this earth not being retentive of water, 
the abundant rains of that country do not injure the 
crops'. A similar soil in France wOl not admit of the 
cultivation of corn ; because the climate being 'much 
hotter^ the corn requires more water, and can be raised 
only with success on an argillaceous or clay soil^ which 
retains the water. 

EHILT. 

In watering fruit trees, I have observed the gardener 
dig a trench round the tree, at some little distance from 
the stem, and pour the water into that, instead of water- 
ing close to the tree. 

Has. B. 

A judicious gardener will apply the nourishment to 
the mouths of the plant it is to feed. Now these, you 
know, are situated at the extremity of the roots ; and 
as the roots spread out beneath the soil, pretty nearly 
to the same extent as the branches above ground, the 
tree should be watered at the distance of the extremity 
of the branches from the stem ; the closeness of garden 
culture usually prevents a trench being dug so far from 
the tree, but the nearer you approach to it the better. 
Observe how admirably Nature teaches us this lesson : 
the head of the tree, in the form of a dome, protects 
the stem from the rain, like an umbrella : all around 
the soil is exposed to the rain^ and the water penetrates 
the earth just where the extremities of the roots are 
situated to receive it. In addition to this, the greater 
part of the rain, which has washed and refreshed the 
leaves, trickles down from the ends of the branches, and 
reaches the ground in the appropriate spot. 

CAROLINE. 

How beautifully contrived ! I shall not in future 
take shelter from a shower, beneath a tree, without 
thinking of it. 
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. EMILY. 

What strikes me with the greatest wonder^ in Natwey 
is the ease and simplicity of the means employed : it is 
always a natural consequence — a thing of course ; it 
Would require efibrti( to prevent^ rather than to pro- 
duce such results : the facility with which they are ac- 
complished does not draw our attention; hut when 
we do ohserve and study them^ we cannot hut feel 
their infinite superiority to the most complicated con- 
nivances of art. 

MRS* Ba 

The greater and more comprehensive the mind that 
contrives, the more simple^ in general^ are the means 
employed ; you may admire^ therefore, hut you can 
scarcely wonder at the perfection of the economy of 
Nature. 

In order to form correct ideas on the theory of water- 
ing, we must distinguish hetween the means which are 
natural and those which are artificial. The former 
consists in rain, dew, and the melting of snow, but as 
this last belongs only to the Alps or other countries 
where the mountains are constantly covered with snow, 
1 shall not enter into any details upon it. Since it is 
beyond the power of science to increase or diminish the 
quantity of rain by a single drop, or to hasten or retard, 
by a single minute, the period of its falling, we must 
limit our efforts to the study of the signs of the times 
and seasons of approaching rain, in order to modify our 
culture, so that it shall receive advantage rather than 
injury from it 

EMILY. 

Does not the barometer indicate the approach of rain 
with tolerable accuracy } 

MRS. B. 

Far from it : according to the most exact calculations, 
it is found that the descent of the mercury is followed 
by rain only seven times out of eleven. 
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CABOLlNfe. 

Then you have the hygrometer > 

MBS. B. 

That is of little use as a sign of approaching rain : 
it indicates merely the degree of moisture of the spot 
in which it is situated^ and giyes us no insight into the 
state of the upper regions of the atmosphere. 

Wind blowing from places where a greater degi^ of 
evaporation takes place is one of the most unquestion- 
able precursors of rain. This is the case with winds 
blowing from the sea ; thus the west wind comes loaded 
with vapour from the Atlantic Ocean^ which it deposits 
on the continent of Europe. 

EMILY, 

But why does the south wind bring us rain ? we may 
consider that as coming from the dry heated continent 
of Africa^ for the Mediterranean Sea is too insignificant 
to impregnate it with vapour. 

JKRS. B. 

The climate of Africa being considerably hotter than 
that of Europe, a greater evaporation takes place there ; 
the atmosphere dissolves and contains much more water 
than our colder regions are capable of holding in solu- 
tion ; the air^ therefore^ as it advances northward^ be. 
comes loaded with a precipitation of vapour, which 
congregates into clouds^ and falls to the earth in the 
form of rain. 

. CAROLINE. 

That is very curious ; and a north wind, on the con- 
trary, being able to maintain more vapour in solution 
in our climate, than it did in the colder countries 
whence it blows, scarcely ever brings us rain. I have 
heard that swallows flying low, flies stinging, fowls 
rolling themselves in the dust, and cattle feeding vo- 
raciously, are all signs of approaching rain ; pray, are 
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these merelj rustic prejadices, or will they admit of an 
explanation ? 

MRS* B« 

Swallows fly low before rain to catch the insects, 
which then come nearer to the ground for shelter ; they 
may^ also, approach the earth in search of worms^ which 
make their appearance above ground in times of rain : 
then a species of fly^ which stings^ frequently makes its 
appearance on the approach of wet weather ; fowls 
may possibly cover themselves with dust in order to 
preserve them from the wet ; and cattle may, instinc- 
tively, lay in a store of food as a provision against the 
time they must abandon their pasture to seek shelter 
from the rain ; but I do not pretend to advance these 
opinions as any thing more than conjectures.. 

The second mode which nature employs to water 
plants is the dew. I hope you recoUect the very inge- 
nious theory of Dr. Wells on that subject ? 

EMILY. 

I fear but imperfectly. 

MRS. B. 

I advise you to look it over*; at present I shall only 
say, that it is founded on Professor Prevost's Theory of 
Kadiant Heat. In proportion as a body radiates, its 
temperature must necessarily be lowered, unless it be 
supplied with heat from some foreign source : during 
the day the sun affords this supply very amply, but 
after sunset the earth, as well as every object upon its 
surface^ cocUb by radiation. The atmosphere, which 
radiates much less than the solid earth, preserves its 
temperature longer; but the stratum of air which is 
immediately in contact with the ground is cooled by it, 
and deposits upon it that portion of vapour which the 
diminution of its temperature prevents it from longer 

* See Conversations on Chemistry, vol I. p. 98. ISth ecL 
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holding in solution. This precipitation is the dew^ 
which you perceive on the grass^ after sunset. 

EUILY. 

Since it proceeds from the cooling of the surface of 
the earth; why is it not equally precipitated on gravel 
walks and pavement ? 

MRS. B. 

Because the stones of which these are composed are 
not good radiators, and therefore preserve their temper- 
ature longer ; and if they do not cool quicker than the 
air with which they are in contact^ no deposition of dew 
will take place. Minerals^ and especially metals^ are had 
radiators; they require no dew: Nature reserves this 
mode of watering for the vegetable creation : to planta 
she gives the power of abundant radiation, both to en- 
able them to dirow off the heat virith which they have 
been oppressed during the day^ and to call down those 
refreshing showers of dew which restore their vigour. 
This is another example of the wise 'provision which 
is thus made for the benefit of the vegetable kingdom, 
and of the simplicity of the means by which it is ac- 
complished. 

\ CAROLINE. 

I imagined that the dew fell from a considerable 
height ; for trees afford a shelter from it : you seldom 
find any dew beneath a tree. 

MRS. B* 

The radiation of the earth is stopped by the canopy 
of the tree and reflected back to the ground^ thus pre- 
venting it from so rapidly cooling as to occasion a 
deposit of dew. For the same reason, when the sky is 
covered with clouds, the heat is reflected back to the 
earth by them, and little or no precipitation of dew 
takes place ; while, on a clear night, the radiation goes 
on uninterruptedly, the earth cools rapidly^ and an 
abundant dew is deposited. 
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EMILT. 

How admirably this provision is proportioned to the 
wants of the vegetable creation ! A dear sky, which 
leaves it exposed throughout the day to the ardour of 
the sun's rays^ insures it an abundant supply of re- 
freshing dew in the evening. 

OABOLINE. 

I have seldom perceived this radiation of heat in 
England ; but in Switzerland it is very sensibly felt on 
a summer s evenings from trees^ walls^ and other build- 
ings which have been heated by the sun during the day. 

HBS. JB. 

It is for this reason that, in hot climates^ the public 
walks are less planted with trees^ than those of more 
temperate regions ; in the former you can walk out only 
after sunset^ when the neighbourhood of trees is at- 
tended with every disadvantage. They prevent the free 
/ circulation of the cool evening air. They reflect back 

the heated radiation of the earthy and are^ themselves^ 
a source of heat by their own radiation, 

EMILT. 

In our more temperate climate^ when we frequently 
walk out during the day^ trees afford us a grateful 
shelter from the sun, and in the evening tliey have the 
advantage of retaining the heat and preventing the 
deposit of dew. 
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OSr TBM AMTIFWiAL MODES OP WATEBCTO FI.Aim. 



Wb shall DOW proceed to examine die artificial modes 
of watering, wfaidi mij be diTidcd into tiuee classes. 

1st. By wateriog-poCs or engines. 

Sd. By 

3d. Bj 

The first mode applies mevdjr to hortiealtore, for the 
use of watering-pots can scared j be extended beyond 
the garden and greenhouse; the plain spout is calculated 
for watering the roots, that piereed with holes imitates 
the rain^ and is therefore more appropriate for washing 
the leaves, and for watering seeds, young sprouts, or 
delicate plants which require to be watered sparingly. 

If the soil be light, or the plants situated near die 
high road, or exposed to the smoke of a town, they re* 
quire more water to refresh the leaves ; for wh^ the 
stomas are choked, evaporation is checked, and vege. 
tation injured : in order to render plants healthy, they 
must not only be nourished, but kept clean. 

EHIJLY. 

Greenhouse and hothouse plants being sheltered from 
the dust^ will, I suppose^ not require so much precaution? 

JHKB. B* 

But then you must consider that they are exposed to 
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ibe duBt arisijig from their cultivation within doon^ and 
deprived of the natural means of getting rid of it^ the 
wind, which in the open air prevents the dust from 
accnmulating on their surface: this artificial mode of 
raising plants, therefore, requires more attention to 
cleanliness Uum when grown in the open air ; and gar* 
deners freqaenily use a hellows as a suhstitute for the 
wind. 

OABOLINE. 

Is it not a good waj of keeping greenhouse plants 
moist in the summer to bury them in their pots in the 
earths 

XRS. JB. 

Yes, provided they are taken up occasionally, in order 
to cut off the roots, which shoot through the aperture at 
the bottom of the pot ; for if this operation be delayed 
till, they are housed in the autumn, tiie roots will be so 
bulky as to render their amputation dangerous. 

CAROLINE. 

Yet is it not the nourishment which the plant obtains 
from the soil, by shooting its roots through this open- 
ing, which gives it so much vigour ? 

Bf aS. B. 

True, but the small fibres which sprout out after 
cutting away the projecting roots are sufficient for this 
purpose. The main object of the hole at the bottom of 
the pot, is in order that the water may filter through ; 
without this resource it would become stagnant around 
the roots, and rot them. The opening is, you know, 
partially closed by a piece of tile, leaving only room 
sufficient for the water to escape which is not absorbed 
by the roots ; but when the plant is too sparingly sup- 
plied with water, the roots insinuate themselves through 
the aperture to search for it in the soil beneath. 

Watering by filtration is adapted to two classes of 
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plants ; those which suffer from excess, and those which 
suffer from scarcity of water : it may he performed in 
two ways ; the one hy enclosing the pot which contains 
the plant in a larger vase full of water, and then bury* 
ing the double vessel in the earth, the water will filter 
from the outer into the inner vase, which must, of 
course, not be glazed, but of a porous texture. The 
other mode is to place a pot of water contiguous to 
that which contains the plant, and connect them by 
means of a skein of worsted which will act as a syphon, 
and transfer the water to the vase in which the plant 
grows. 

In the Island of Corfu I have heard that it is usual 
to water the orange trees by surrounding them, at the 
distance of the extremities of the roots, with very 
porous pots of water ; the water oozes through into the 
ground, and is sucked up by the spongioles. 

Meadows are commonly watered by filtration, small 
trenches are dug, into which water is occasionally made 
to flow^ and thence it filters into the adjacent soil: 
these trenches need be but little below the surface of the 
soU, for the water to penetrate to the roots of the grass. 

EMILY. 

The trenches are, I suppose, left open in order that 
the water may derive the benefit of exposure to the air? 

MRS. B. 

They are sometimes buried in the soil, and at others 
left open. The first have the advantage of economising 
the soil, as the ground above them may be cultivated ; 
loss is also prevented by evaporation ; yet I think the 
open trenches preferable, both on account of exposure 
to the air, and as affording facility for repairs, which 
are often required. 

3dly. Watering by irrigation is performed by means 
of small channels similar to those used for watering by 
filtration, but which are made, at pleasure, to overflow 
the adjacent ground. In* order to accomplish this, it is 
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essential to be furnished with an ample supply of water; 
if it can be obtained from a superior elevation the ope. 
ration will be greatly facilitated. 

When^ on the contrary, it is necessary to raise the 
water from rivers or weUs, various mechanical means 
are resorted to. The current of a river may be used 
to turn a wheel furnished with small buckets^ which^ 
during one revolution^ filled with water, raise it^ and 
pour it into the reservoir prepared to supply the 
channels of irrigation ; when there is no current^ horses 
may be employed to turn the wheel. 

The hydraulic ram is another mode of raising water. 
M. de Candolle mentions one^ which, put in motion by 
a fall of water of twenty feet^ raised a body of eight 
cubic feet per minute to the height of one hundred and 
sixty feet. 

EMILT. 

I should think a steam-engine would afford the most 
effectual means of raising water ; is it not used for this 
purpose? 

UBS. B. 

Very frequentiy, for draining mines ; but it would^ 
I conceive^ be too expensive a mode of raising water 
for the purpose of agriculture ; at leasts I never heard 
of it being so applied. 

The rain-water which falls from the roofs of houses 
is frequently turned to account ; from its being soiled, 
it is the better calculated for the nourishment of plants. 
Sometimes^ and this is an exceUent method, these 
washings of roofs are collected into tanks, dug in the 
ground, and carefully lined with a coarse cement im- 
permeable to water. They are roofed over and covered 
with earth, so that nothing appears above ground but a 
small pump, by means of which the water is raised < for 
the garden and for common household purposes. 
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GAROUirS. 



But txardjy Mtb. B., it cuinot be clean enough to 
drink? 



It deposits all tbat it haa washed from the roofs and 
is pumped np perfectly dear, bat still it is only rain- 
water, and therefore insipid and heayy, wanting both 
the air and the salts which make spring water so much 
pleasanter to the palate. 

Artificial modes of watering were first practised by 
the Moors of Spain ; their labours in that department 
were very extensiTe. Near Alicant they constructed a 
wall between two hiUs in order to retain the water 
which flowed through the valley, for the purpose of 
irrigating the adjacent country. This wall, which is 
still in existence, is only twenty-four feet in length at 
the base, that being the breadth of the valley ; but the 
hills receding as they rise, it is two hundred and sixty 
feet long at the top, and sixty-seven feet in depth ; 
which is much more than is required to withstand the 
force of the waters it confines ; but the Moors were not 
versed in the laws of hydraulics. 

There are various modes of irrigation: the inundations 
are sometimes flowing, sometimes stagnant; sometimes 
transitory, at other times permanent, according to the 
nature of the crop. Of the latter description are the 
rice plantations : this plant requires such abundance of 
water, that the inundation is drawn off only when the 
grain begins to ripen. 

E1III.Y. 

I remember, in Lombardy, seeing the green tops of 
the rice peeping through their watery bath, and looking 
not very unlike the green scum which frequently covers 
pools of stagnant water. 
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.B. 

Nor does it appear to be less pernicious : for the 
cultivators of these rice fields are often afflicted with a 
frightful cutaneous disease^ whidi terminates frequently 
in madness and self-destruction. This disease^ called 
the Pelagrog is supposed to proceed from feeding 
on maize, or Indian com, improperly prepared. Its 
origin was for a long time an inexplicable mystery ; 
and it is only lately that Dr. Sette observed that it 
was confined to those districts in which the maizc^ 
• instead of being preserved in the ear, was kept, like 
wheat, in separate grains, ready to be ground into flour. 
This led him to suq>ect that the grain might have 
acquired some deleterious property in that state ; and, 
on examining it with a microscope, he discovered that 
that part of the grain, by which it had been attached to 
the husk, was covered by a species of mould of a 
poisonous nature ; there is, therefoi-e, every reason to 
believe that this fatal disease arises from feeding on 
maize in this corrupt state ; and if so, it might be 
eassly guarded against. 

EMILY. 

What a fortunate discovery ! The remedy is so simple, 
it is merely to adopt the usual mode^ of preserving 
maize in France and Switzerland, by hanging it up to 
dry in the ear. 

MRS. B. 

Certainly, if this should prove to be really the cause 
of the disease. We have hitherto considered only the 
various modes of giving water ; but it sometimes hap* 
pens that the earth is too moist : it is necessary, there- 
fore, for the purposes of agriculture, to be acquainted 
with the best mode of taking it away. This operation 
may be performed in several ways. When circum- 
stances will admit of the construction of a reservoir in 
a lower situation to receive it, the water may be carried 
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off by subterraneous ducts. These conduits should be 
filled with pebbles^ sufficiently large to leaTe a free 
passage for the water to flow between them. 

CAROLINE. 

But of what use are the stones ? why not leave the 
channel quite free and open ? 

MRS. B. 

The stones may be considered as forming a sort of 
loose wall which serves to support the duct^ by pre* 
venting the top and sides from falling in : the water 
would soon wear them away^ were they not thus de- 
fended^ and the passage be obstructed. 

The operation of draining a marsh is of much greater 
importance. A marsh is a space of ground on which 
the water remains too long, either for want of means to 
run off laterally, or because a layer of clay soil prevents 
it from filtering downwards. 

CAROLINE. 

I should have thought that this abundance of water 
would have been favourable to the culture of many 
species of plants. 

MRS. B. 

It is true that marshes cannot be said to be inimical 
to vegetation in general^ for these spots abound with 
plants ; but they are of an aqueous nature^ unfit either 
for the use of man or cattle. They afford^ however, 
an ample repast for the creeping things of the earth ; 
and when we condemn noxious weeds and stagnant 
marshes, we should remember that, though man is lord 
of the creation, this world was not made for him alone, 
and. that the reptile and the worm have also their share 
of its enjoyments. When it is required to drain a 
marsh of small extent, it may be done by planting it with 
willows, alders, and poplars. These trees being of very 
rapid groivth absorb a considerable quantity of water. 
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the greater part of which they evaporate into the atmo. 
sphere. The poplar has also the advantage of affording 
very little shade ; it does not, therefore, interfere with 
the action of the sun and air, agents which perform 
very prominent parts in the operation of draining. 

Very extensive marshes will not admit of heing 
drained merely hy planting. In this case, the mode 
resorted to is to raise a hank of earth aronnd the marsh, 
which answers the purpose of a dam, and prevents the 
water from running into it ; for, if once you accomplish 
this, the ground is soon dried by the mere process of 
evaporation. If the marsh be occasioned by a clay soil, 
this earth, which does so much harm by retaining the 
water after it has entered the marsh, will do as much 
good from the same impermeability when raised in the 
form of a bank to prevent the water from entering. In 
digging for this purpose, the earth must be thrown up 
towards the marsK, so as to leave the trench or ditch 
external ; the water will then run off by this ditch in. 
stead of filtering through the dam raised on the other 
side. The dam should be formed in the shape of a 
hog's back, and pressed down hard towards the base, in 
order to prevent the water in the ditch oozing through. 
The dam or dyke may be planted with trees, the roots 
of which wiU help to keep it together, and the evapo- 
ration by the leaves will assist in draining it ; but care 
must be taken to thin the branches, in order to give 
free access to the sun and wind ; nor must they be 
allowed to grow high, lest, being more easily blown 
about, their roots should be loosened, and thus the dyke 
be injured instead of preserved. On the side next the 
ditch it is advisable to plant reeds. 

EMILY. 

But how are you to get rid of the water which fills 
the ditches ? 

MRS. B. 

That depends, in a great measure, upon the locality : 

M 3 
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it nrast be cnried off lo ibe ncamt mmiiiig witer, or 
to the tea ; witliaiit a leaouiee of Uus kind, it woold 
be Tain to attempt dnming. If we cm aneeeed in 
]»eTenting the external waten from gaining admittance, 
that whidi the manh coolains ia ao soon dried up bj 
exploration, tbat caie must be taken not to oveniioot 
the mark, and leave an insolBcicnej of moiatnie for the 
purpoee of cultiTatioD. 

CABOUNS. 

Some attempts of this kind vppeu to have been made 
towards draining the Pontine manhes; a canal of water 
bordeiB each side of the road, whith is flanked by a 
bank of earth planted with trees ; and when we passed, 
I was sorry to see duit they were catting moat of them 
down. 

MBS. B. 

It was probably found, diat more injury was pro- 
duced by dieir sbade^ than benefit derived from the 
evaporation of their leaves. But this attempt at drain- 
ing the Pontine marshes is of a very circumscribed 
nature, and attended with little success; although the 
vicinity of the sea affords facility for carrying off the 
water. 

It is a very laborious tmdertaking to drain marshes 
which are situated below the level of the sea, as is 
generally the case in Holland, and it requires all the 
patient persevering industry of the Dutch to accomplish 
it They begin by making the water run off into canals, 
and then raise it, by mechanical means, into more ele- 
vated channels, tiU it is higher than the level of the sea* 

OAROUNE.. 

But the level of the sea varies according to the tides, 
being many feet more elevated at high water than at 
ebb tide. 

MBS,.B. 

The medium must therefore be taken as the general 
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level ; and, raiging the most elevated canals above that, 
let off the water at ebb tide into the sea : the canals 
are furnished witii locfcs^ which are then closed to pre- 
vent the water retoming when the tide flows. The 
mode used in Holland to raise the water from the lower 
to the upper canals consists of a species of small wind- 
mills : as the wind hlows regulsrly, though not violently, 
in that country, they perform their office very well. 
The same expedient of windmills is adopted in Cam- . 
bridgeshire and Bedfordshire. 

EMILT. 

Pray can you explain to us the mode in which the 
valley of Chiana in Tuscany, whidi was anciently an 
unwholesome marsh, has been brought to such a beau- 
tiful state of cultivation as it now exhibits ? 

SIRS* B. 

The marshes in Tuscany are formed by the waters 
which flow from the Apennines, and whidi, not finding 
a sufficient vent, are arrested in their course, and be- 
come stagnant. The Apennines being of a loose sandy 
texture, the waters bring down with them a great quaii- 
tity of earth, which they deposit in the lowest parts to 
which they flow. 

CAROLINE. 

I recollect that the Amo, when swollen by rain, is 
quite thick with mud, brought down from the mountains 
by the torrents which feed it. 

uRS. B. 

The celebrated Torrecelli took advantage of this de- 
posit of mud to invent a mode of draining the marsh of 
the Chiana. But before I explain the remedy, it will 
be necessary to inform you whence the evil arose. 

In ancient times, the numerous rivulets which flow 
from the adjacent hills into the valley of Chiana poured 
their united watera from thence into the Tiber. Some 
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inconyenienoe being experienced by the Romans^ from 
occasional overflowing, they constructed a dyke to doae 
this outlet. The waters^ thus stopped in their coarse, 
formed a lake, which, when gradually raised to a certain 
elevation, found an issue to the north, precisely in the 
opposite direction to that in which the virater formerly 
flowed out of the valley. The rivulets, therefore, on 
entering the valley, were all obliged to change their 
course. In making this turn, their velocity was dimi. 
nished ; and having no longer power sufficient to carry 
with them the earthy materials with which they were 
laden, these were deposited in the lake, in which they 
accumulated, and, in the course of time, converted it 
into a marsh. The ingenious and sagacious TorreoeUi 
availed himself of the evil to devise a remedy ; and 
employed ,the very means which had converted the lake 
into a marsh, to convert the marsh into dry land. 

EMILY. . 

That was a most happy idea ; but how did he ac- 
complish it? 

MBS. B. 

He caused a mound or bank of earth to be raised 
towards the base of the hill, around the part where a 
rivulet changed its course. This was left open on the 
highest side ; so that the water, laden with earth, might 
have free access to it in its descent; on the lower side 
a small aperture was made through which the water 
alone could escape, leaving behind the earthy matter 
with which it was saturated. In the course of time, 
the soil within this enclosure vras elevated, by the accu- 
mulation of earth, above the level of the stagnant waters; 
and rose, like a peninsula, on the edge of the marsh. 
A contiguous enclosure was then made, and raised by 
similar means ; a third and a fourth followed in succes- 
sion. These labours have been going on during the 
course of two centuries : of late years they have been 
prosecuted with great activity and sagacity by the cele- 
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brated Fosontbroni of Florence ; and a few years more 
wiU alone be required to complete, tbem. This district 
is already transformed^ from a melancholy and pestilen- 
tial marshy into a richly cultivated yalley, watered by a 
dear stream, the result of the torrents purified from 
their earthy deposits. 

CABOLUVE. 

It is, indeed, quite a metamorphosis : and is not this 
mode adopted in other countries ? 

MBS. B. 

It is frequently employed in the environs of Bologna, 
and in several other parts of Italy. This operation is 
called in Italian cohnare, in Frendi combler, that is to 
say, to^ up. I once, in travelling, saw it carrying on, 
in a spot on the declivity of a hill ; for you understand 
that it can take place only where the ground slopes, so 
as to enable the waters to run off. 

OABOLINE. 

When the mountains from whicl^ the rivulets bring 
dovm the earth are of schist, like the Apennines, this 
operation must be much more easily effected than when 
they are of granite, for the harder the earth the less 
earthy matter the waters can wash down. 

MBS. B. 

When the mountains are of granite, no deposit of 
earth takes place to interrupt the course of the streams, 
and produce a marsh : the evil cannot exist, therefore 
the remedy is not required. Elaborate and artificial as 
this mode appears, it is, in fact, precisely that which is 
employed by Nature to level the inequalities of the globe : 
the streams are always conveying earth from the moun- 
tains to deposit it in the valleys, thus* lowering the one 
and elevating the other. It is thus that the plains in 
the north of Italy, between the two ridges of the Alps 
and. the Apennines, have been formed. The rivers 
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flowing firom tfaoe long chains of moontains have depo- 
sited their solid contents in the intervening low lands^ 
raised and united the several ▼alleys and levelled them 
into plains, sach 9m those of Lombaidy and Liguria; 
and had Nature heen allowed time to complete her work^ 
they would have been elevated to a height which would 
have preserved them from danger ; hut roan was impa- 
tient to inhabit this alluring paradise, before its creation 
was completed. Hence, instead of profiting by the gra- 
tuitous labours of Nature, who was gradually preparing 
it for his reception, he has been compelled to repair by 
artificial means, at the expense of immense toil and 
trouble, the evils resulting from the interruption giveh 
to her operations. 

EMUiT. 

But of what nature are those evils ? 

MBS. B. 

Inundations produced by the quantity of turbid 
waters, which, in rainy seasonft, is frequently so great 
as to overflow the whole country, and destroy cultiva- 
tion. The inhabitants, therefore, found it expedient to 
put a stop to this levelling system of Nature by em. 
banking the rivers, in order to confine the waters within 
their beds. 

CABOLINB. 

We observed that in Lombardy and in Tuscany the 
rivers 'Were generally embanked: but I should have 
thought that such a measure would have afforded but a 
temporary remedy ; for those very sands which Nature 
wotdd have employed to raise the genera] level of the 
plains, being deposited at the bottom of the rivers, 
woul^ in the course of time, so raise their beds, that 
the waters would overflow the embankments, 

1IR8.B. 

Very true : the only resource was to heighten the em* 
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Imniaiientg in proportion as the beds of the riyers were 
raised* In consequence of diis elevating system of art, 
in opposition to the lereUing one of Nature^ the Adige 
and tiie Po are higher than the plains which separate the 
two rivers ; and it is thought tiiat it will he ultimately 
necessary to form new beds for their waters, in orda* to 
avdd the ruin they threaten. 

The plains of Holland derive their origin from a 
similar process; but they are exposed to stiH greater 
dangers than ^ose of Italy^ lying so low as to be me. 
naced not only by the overflowing of the Rhine and the 
Mosdle from the shallowness of their beds^ but by 
inundation of the sea. Every defence which art can 
afford^ such as embankments^ dykes^ canals, &c., has 
been achieved by the patient and industrious inhabi* 
tants of that country ; yet the resistless ocean frequentiy 
breaks in upon them^ and destroys all their labours. 

• 

XiaLY. 

What a prodigious quantity of eartii and sand rivers 
must carry into the sea. It is well tiiat its bed is too 
deep to be affected by such deposits. 

MBS. B. 

It is true there is no danger of their occasioning an 
overflowing of tiie sea: important effects, however, are 
frequentiy produced on its shores. The impulse of the 
rivers is diminished on reaching the sea, by that of tiie 
waves they have to encounter. Sometimes their waters 
are partially driven back on the shore, where they form 
marshes : districts of this description abound on the 
coast of the Adriatic. Sometimes they deposit tiieir solid 
contents in one large bank^ when their current is first 
repulsed by the waves of the sea, and form at the mouth 
of the river a plain or Delta : such is the Delta at the 
moutii of tiie Nile. 

CAROLINE. 

And if we may be allowed to compare small things 
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to great onef^ nidi I oppose is the origin of tdbeDdta 
or low Imd, at the mooth of die Bhdnry on ^-twii^ 
Ifae Lake of Geneva firom die VafauL 



The Ide of Camaxque, fomied bf Ae depont fiom 
die waten of die Rhdae at its entianoe into die aea, 
offiert a still more stnkiiig example. The riren hate 
sonietiines suffident power to stnigg^ against die lesist- 
anoe of the wares, and do not deposit their mnd and 
sand tiU they have adranoed to some Utde distanrp in 
die sea ; and there, broken and diyided bj die wmyes, 
the earthy matter seems to snbnde into separate spots, 
forming a number of small idands ; hence the origin of 
thofe on which Venice is bnilt. 

Onr eonrenation has been longer dian nsnal to-day ; 
I hare bat one more remade to make to condnde this 
solject. 

When it is required to resist die force of an irr^olar 
mountain-torrent, a number of small embankments is 
preferaUe to one Urge dyke, however strong; for daring 
violent rains diere is some danger of the dyke being 
carried away, while leyeral small embankments succes- 
sively break die force of the waters. 
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CONVERSATION XII. 

ON THE ACTION OF THE SOIL ON PIJINTS. 



MBS. B. 

OuB last conyersation was upon water; to-day we 
shall change the subject to dry land. It has been as- 
serted^ that earth was not absolutely essential to vege- 
tation^ because there are some plants which do not 
require it^ which live in water, whence they derive their 
nourishment : but this class is very insignificant. The 
earth afibrds both support and nourishment to plants^ or 
I should rather say, is the vehicle of their nourishment^ 
since that is principally composed of animal and vege- 
table remains; for the various saline particles which 
plants pump up from the soil, should rather be con- 
sidered as flavouring their food^ than forming a nutri- 
tive part of it : their daily bread is of animal and vege- 
table origin. 

OABOLINE. 

And when there is a deficiency of salts to fiavour 
their food, have not plants the power of forming them 
in their internal laboratory ? 

UBS. B. 

No ; the chemical apparatus of their organs is so 
arranged that it can elaborate only vegetable juices, and 
is as incapable of forming a salt or an oxide, as an 
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animal is of forming internally the phosphate of lime, 
with which its hones are hardened. 

EMILY. 

How, then, are these salts, which are composed of 
various ingredients, formed ? 

MRS. B. 

The metals intermixed with the earths of which our 
glohe is composed attract oxygen from the atmosphere, 
and comhine with it; and it is thus that the mineral 
kingdom prepares the oxides, for the use of organised 
hodies. 

In order to support plants, the ground must he neither 
too compact nor too loose. They can grow neither upon 
a hard rock nor in a moving sand; for their roots 
can neither penetrate the first, nor take firm hold on 
the latter. 

BMILT. 

Besides, a plant would find no food to nourish it on 
a barren rock. 

MRS. B. 

That most patient and perserving of agriculturists. 
Nature, teaches us how to prepare a soil, even on the 
hard rock, or the steril lava of a volcano : she com. 
menoes her operations on these obdurate hodies by 
means of her elementary agents, air and water. If the 
rock be of a calcareous nature, the lime is gradually 
dissolved, a decomposition begins to be elBTected ; and 
hence the origin of a soil. If it be silicious, the oper- 
ation is more difficult: but Nature, unrestricted by 
time, finally accomplishes her object. On this shadow 
of a soil, a vegetation, almost imperceptible from its 
minuteness, begins to exist : the invisible seeds of 
fichens, which are always floating in the air, there find 
an asylum. Minute as these seeds are, they are ftir. 
nished with admiraUe means to attach iJxemselves to 



AenOK OF THE SOIti OK PLANIS. 175 

hard bodies ; and^ once fastened to the rock^ they find 
sufficient nourishment in the moisture they have ab. 
Sorbed from the atmosphere during their aerial flight 
to make them germinate^ though not sufficient to bring 
them to perfeetioD, and enable them to produce seeds 
to continue their species ; but when they poish, a new 
race rises^ phceoix-^like^ from their remains* 

CABOLINEU 

This is indeed a curious mode of raising plants ! What 
a careful provision even for the most insignificant of the 
vegetable kingdom ! 

It is these remains^ mixed up with some of the 
crumbled particles of the rock^ which constitute the first 
bed of earthy soil^ in which the seeds of more robust 
lichens and mosses sow themselves^ and find nourish- 
ment ; thus a variety of plants, annually increasing in 
strength and vigour, rise up in succession, till the dry 
rock becomes covered with verdure, and ultimately 
clothed with trees. You see, therefore, Caroline, that 
you have no more reason to despise the humble plants 
in whose remains a soil originates, than to underrate 
the germ of a shoot which may produce a stately oak. 

There is another process which nature frequently em- 
ploys to clothe a barren rock ; wherever there are fis- 
sures the rain insinuates itself, and by freezing in winter 
often splits the rock, or at least widens the crevices ; 
it is in these humid recesses, where the water has 
crumbled the rock, that seeds bury themselves, and 
vegetation commences. 

EMILY. 

In attempting, then, to cultivate a barren soiV we 
should follow the same system, and scatter seed in such 
crevices, which, if they did not arrive at complete 
maturity, would, by their remains at least, help to pre- 
pare a soiL 
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MBS. B. 

This is often done ; for instance, in the fissures of 
the lava of Mount Etna, Indian fig or prickly pear has 
been sown; the roots of which insinuate UiemseWes 
into every little cavity^ and help to split the block. This 
plant produces a great quantity of fruit ; but its most 
important recommendation is, that it forms a soil for 
future vegetation : but to proceed to soils of a less ob- 
durate nature. 

A stiff argillaceous soil is difficult to cultivate, on 
account of the resistance it opposes to the progress of 
roots. Ground of this description attracts moisture, 
and is so retentive of water as to be seldom dry, unless 
during the heat of summer, when it splits ; and it is in 
the crevices thus formed that vegetation commences. 
Such a soil requires frequent ploughing, in order to 
break down and pulverise the clods : when practicable, 
earth of a lighter nature should be mixed with it. 
Plants having large roots will not, in general, succeed 
in ground of this nature, as they will not be able to 
penetrate it. 

EMILT. 

Yet plants with small delicate roots would have still 
lees strength to do so. 

MBS. B. 

True; choice should therefore be made of plants 
which have slender, but firm and strong roots : those 
whose roots are of a dry nature are best adapted to hard, 
impenetrable soils. 

A sandy soil offers difficulties of an opposite descrip- 
tion. If the sand be mixed with calcareous matter, 
these are more easily overcome ; for a portion of the 
lime is dissolved by rain, and its solution gives some 
degree of stability to the soil : but if the sand be almost 
entirely silicious, like that of the sea-shore, llie evil is 
well nigh insuperable ; for this species of sand liL inso- 
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luble^ and nothing can change its nature. Hence the 
impracticability of cultivating the sandy deserts of 
Arabia, Africa^ and of various other parts of the world. 

EMILT. 

Yet> if such deserts existed in Europe, do you not 
think that means would be discovered to overcome the 
difficulty ? 

MRS. B. 

I rather doubt it. The wind- which blows without 
restraint over these unsheltered and unstable plains tears 
up the roots of every tree that is planted. 

EMILY. 

But small low shrubs would offer but little resistance 
to the wind. 

MRS. B. 

These would soon be buried by the whirlwinds of 
' sand. The plants most likely to succeed would be 
such as are of moderate stature^ with spreading roots to 
fix them in the soil. 

When sands are of small extent they may be im- 
proved by mixing clay with them ; and the first crop 
should be raised soldy with the view of ameliorating 
the soiL 

There are three species of sandy soil : that which 
forms the banks of rivers ; that which composes those 
extensive plains called steppes ; and that which forms 
sand-hills on the sea-shore. On the borders of rivers^ 
stakes of willow and of alder may be planted with ad- 
vantage; being abimdantly wat^red^ they soon shoot 
out roo.ts and branches, which grow rapidly. Then^ if 
with the stroke of a hatchet these branches be lopped, 
so as to make them trail upon the ground, without 
being completely separated from the stem^ they will 
soon be covered with the loose soil and will strike fresh 
roots : these numerous roots, shooting out in every di- 

N 
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rection^ are interwoven^ and form a species of network, 
which sustains and gives stability to the soil. 

In order to bring steppes into culture^ which are not 
so well supplied with water, the first plants raised must 
have roots which pierce deep into the earthy so that they 
may find water beneath the sandy soil. The culture 
of madder has been successfully employed in the neigh- 
bourhood of Haguenot, as the precursor of general agri- 
culture. It cannot be too often repeated, that when 
you aim at bringing bad soils into culture, the first 
produce must be sacrificed for the benefit of the knd^ 
with a view to improve it for future harvests. 

CAROLINE. 

So far as can be judged from the abundance and 
magnitude of the crops, Belgium appears to be one of 
the countries in which agriculture is carried to the 
greatest degree of perfection. 

MRS. B. 

The beauty of the produce is no bad criterion of the 
advancement in the art, especiaUy in that country, 
where Nature has done little for the husbandman ; but 
the Belgic peasantry are nearly as well versed in agricul- 
ture as the learned of other countries. Their soil is in a 
great measure the work of art, man having taken pos- 
session of it before its formation was completed. 

CAROLINE. 

Nor does it appear that the art of man has yet finished 
it ; for though the qultivated parts yield such rich crops^ 
an extensive sandy desert, called the Campine, still 
remains on the confines of Belgium and Holland. 

JnRS. 0. 

True ; but this barren waste is rapidly improving. 
The mode by which the husbandman commences the 
process of fertilisation in these sterile plains is by sow- 
ing Genet qt Broom, which grows up in bushes, the 
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roots of which confine the soil^ and give it sufficient 
stahility to enable him to sow Pines with advantage. 
These are followed by Acacias ; the branching roots of 
which^ stretching out in various directions and inter- 
woven t(^ether^ sustain the soil as it were in osier 
baskets. But it is not until this succession of forests 
have flourished and decayed that the soil^ enriched by 
their remains, becomes fit for general culture. 

EMILT. 

This, then, is the work of a long course of years ? 

lots* B. 

Certainly ; but still the formation of the soil is rapid, 
in comparison to what it would have been, if left to be 
completed by the gradual agency of Nature. The sand- 
hills, which are, in many places, formed on the sea- 
coast, owe their origin to sand thrown up by the high 
tide, and which, left by the receding waters, 'dries, and 
is carried by the wind farther inland, beyond the reach 
of succeeding tides. The sand-hills formed in the 
vicinity of Bourdeaux formerly threatened the destruc- 
tion of the adjacent country : it was calculated that no 
less than seventeen villages would be overwhelmed by 
them in the course of a century ; when M. Bremontier 
was so fortunate as to discover a means of averting this 
danger. Observing that sand thus thrown up was not 
devoid of moisture, he scattered over it the seeds of 
broom and of maritime pine; and, in order to prevent 
their being swept away by the wind, he covered them 
with brambles and branches uf underwood. The seed 
sprouted ; the broom first rose above ground, and some 
time after the young pines appeared : the latter, how- 
ever, made but little progress, seeming to be choked 
by the rapid growth of the broom : yet in the course of 
a few years the pines gained the ascendency, and drove 
their antagonists from the field ; or rather, I should 
say, like cannibals, after destroying the enemy, they fed 
upon their remains. 

N 2 
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In the course of time it became necessary to thin this 
vigorons forest of pines ; and their Immdies served to 
shelter the seed scattered on neighbouring sand-hills. 

CABOLINE. 

I recollect reading in Withering^ that the Arundo 
arenaria, or sea-matweed^ which grows only on the very 
driest sand on the sea-shore^ prevents the wind from 
dispersing the sand over the adjoining fields. 

MRS. B. 

The Dutch have very probably known and profited 
by this fact. 

Hitherto we have directed our attention rather to the 
formation of new soils than to the improvement of old 
ones ; but however curious and interesting the former 
may be^ it is the latter which is the point of most im. 
portance in agriculture ; for it is more frequently requi- 
site to improve the land already under tillage^ than to 
prepare a soil^ on ground which has not yet yielded 
any produce. 

Soils may be Improved by a variety of different pro- 
cesses : by tillage, by am^idments, by manure, and by 
rotation of crops. 

These follow each other in natural succession. Man 
first begins by cultivating the earthy he next endea- 
vours to amelibrate the soil, in order to render it more 
propitious to the produce he wishes to raise. Aftee 
having yielded a certain number of crops, he observes 
that they degenerate, and concludes that the earth k 
exhausted of its nutritive principles. He finds the 
means of renovating these principles by manuring the 
land; and experience teaches him that a judicious 
system of cropping answers, in a great measure, the 
same purpose at a smaller expense. 

The principal object of tillage is to break and crumble 
the earth, in order that the roots of young plants may 
easily penetrate into it ; to expose every part of the 
soil successively to the action of the air, so that such of 
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the earths or metals^ as are destined to be converted 
into salts by the action of the oxygen of the iatmosphere^ 
may be brought into contact with it, as well as such 
remains of organic bodies as can be dissoWed only by 
oxygen. Various implements of husbandry are em- 
]^yed for this purpose ; and it is a continual object of 
dispute^ between the i^culturists oi difierent countries^ 
which answers the purpose best. 

EtflLT. 

But is not the plough the instrument universally used 
in all civilised countries ? 

XRS* B. 

Most commonly ; but the plough itself is of various 
descriptions; and you have observed the peasants of 
Tuscany frequently employing the spade^ an implement 
which we reserve for garden culture. They are^ indeed^ 
bound by the tenure on which they hold their land to 
dig it up every third year. The spade undoubtedly 
performs the operation of turning and subdividing the 
earth more completely than the plough, but at a much 
greater expense of labour : and it is an instrument 
adapted only to light and homogeneous soils ; for if the 
earth be of unequal tenacity^ or interspersed with stones, 
it cannot be used. The pickaxe may in those cases be 
substituted, as it is a pointed instrument which pene- 
trates more easily. This implement is also of various 
descriptions ; it has a single or a double prong, which 
is broader or sharper, and forms a greater or lesser 
angle with the handle, according to the nature of the 
soil. 

CAROIiINB. 

The hoe, that very useful instrument for weeding or 
lightly raising the earth, is also used like the pickaxe. 
But what is the reason that the form of these instru- 
ments vary so much in different countries ? 

N 3 
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MRS. B. 

Sometimes from improved models being adopted in 
one country^ which another^ through ignorance or pre- 
judice^ will not follow ; and perhaps^ more frequently^ 
from the different nature of the soiL The spade or the 
hoe must be light or heavy^ broader or more pointed, 
according as the soil is loose or stiff; for the heavier or 
more tenacious the earthy the less quantity can be raised 
at one stroke. But the most important of aU imple- 
ments of husbandry is doubtless the plough : it has been 
celebrated since the times of Moses and of Homer ; and 
it is the form of this instrument which has produced 
the greatest contention amongst agriculturists. The 
plough may be considered as a sort of pickaxe, drawn 
by animals through the soil. In northern climates 
husbandmen are great partisans of deep ploughing ; in 
southern countries they are no less staunch advocates 
for light or more superficial ploughing ; and they are, 
perhaps, each equally right in approving their own 
mode, and wrong in blaming that of their opponents, 
for the different species of plough are adapted to the 
soil of their respective countries. 

In high latitudes, where there is much moisture and 
but little heat, it is necessary to turn over the earth 
more completely, in order to dry and pulverise it, es- 
pecially when of an argillaceous nature^ which is very 
common in northern countries. In more southern cli- 
mateSj where heat and drought prevail, it is better to 
plough more lightly, the soil being frequently of a 
sandy nature, not retentive of water. 

EMILY. 

But supposing the soil to consist of two layers, the 
one of sand, the other of clay, the plough should, I sup- 
pose, go deep enough to mix them together. 

MRS. B. 

No doubt their union is as favourable to vegetation 
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as their separation is inimical to it It signifies not 
which is uppermost before ploughing; the more they 
are mixed and incorporated together the better. 

CAROLINE. 

. But supposing there should be a good^ rich, vege- 
table soil on the surface^ and layers of sterile ground 
beneath ? 

MRS. B. 

Then a light plough should be used^ and as much 
care taken to prevent the mixture of the two^ as to 
efiect it in the former case; in shorty attention must 
always be paid to the nature and locality of the soil. 
Ploughing must vary, also^ according to the nature of 
the ^oduce to be raised. Lucern, which shoots out 
roots four or five feet in lengthy requires deeper ploughing 
than com, whose roots are very superficial. Six or 
eight inches is a sufficient depth for grain in general. 

EMILY. 

When new land is first broken up, to bring it under 
tillage, it wiU, I suppose, require deep ploughing to 
pulverise the hard earth. 

That also depends on the nature of the soil. In 
America, where fine rich vegetable soil is daily brought 
into cultivation, nothing more is required than to scratch 
the earth with a plough, and scatter the seed, in order 
to produce an abundant harvest. But in England, and 
all countries which have long been cultivated, the good 
soil is already fully employed ; and if any new land is 
ploughed up, it is of a very inferior description, and it 
is necessary not only to plough it deeply but repeatedly, 
and to manure it, before it wiU yield a crop. The 
operation of bringing grass land into tillage is on the 
Continent frequently performed by a juckaxe with a 

N 4 
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double prong, which fareaks the esrib nunre completely 
than the plough. 

Another point to be considered i& farming is tbt 
quantity of manure to be spread upon the land. If this 
fall short, and the ploughing has been deep, the nutri- 
tive particles may filter down lower than ^e roots can 
go in search of them. • 

The more tenacious and compact the soil is, the closer 
the furrows must be, and the narrower the ridges of 
earth turned up, in order more effectually to pulverise 
it> and afford channels for the water to run off. When 
the soil is light, broader ridges and more distant fur. 
rows suffice: it is even sometimes necessary to beat 
down the earth, after having ploughed or dug it, in order 
to render it more compact, especially in nurseries of 
young trees, iWhose roots, in a loose soil, are liable to be 
torn up by the wind. 

Deep furrows, or trenches, are very useful where the 
ground is sloping, either to draw off or retain the water 
as required. If the soil be too moist, the furrows should 
be made longitudinally, that is to say, from the top to 
the bottom of a slope : they will then answer the purpose 
of conduits to carry off the water. If, on the contrary, 
the soil be dry, the furrows should be made transversely, 
and the ridges of earth will act as parapet walls to re- 
tain the water. 

EMILT. 

And what is the best time for pkmghing ? 

MRS. B. 

It is very necessary to pay attention to the period of 
ploughing : it can be done neither in a wet season nor 
during a hard frost, nor in very dry weather ; but as 
you have the whole season before you, from the reaping 
of one harvest to the sowing for another, it is not diffi- 
cult to choose a period of appropriate wither, unless it 
be in some strong clays, upon which a horse cannot be 
suffered to tread during the winter. If the ground be 
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intended to lie fallow, the best use which can be made 
of the repose allowed it^ is to plough it in autumn, and 
again in the spring ; bu^ if it is to be sown^ the sooner 
it is ploughed after harvest the better^ in order to bury 
the straw or other remains of the preceding crop^ which 
will enrich the sodl, and also prevent the furdier growth 
of weeds. 

In hot countries the land cannot be ploughed in 
summer^ on account of its dryness ; besides it would 
afford the means of evapcnating the small remains of 
moisture of the newly-turned up earth, and that at a 
period, when it has its most important functions to per- 
form — those of softening and dissolving the hardest 
and most insoluble particles, which cannot be done un- 
less the temperature of the water be tepid. 

CAROLINE. 

But how can it be rendered tepid without exposing 
it to the sun ? — And in that case it will be evaporated. 

Exposure is not necessary : the heat of the atmosphere 
gradually penetrates the soil, and the water diffused in 
it acquires the same elevation of temperature. Farmers 
conceive that the soil is ii^ured by the action of ploughing 
in summer ; but the injury proceeds from impeding the 
solutions requisite for die following crop. In northern 
climates, where evaporation it less active, ploughing is 
not so objectionable in summer. 
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CONVERSATION XIII. 

THE ACTION OF SOIL ON PLANTS OONTINUED 
ON THE IMFBOYEJIENT OF flOHi. 



We may dow proceed to examine the yarioiia modes of 
improving the soil hy minerali^cal processes. The 
first and most simple of these is to clear it of stones ; 
at least when stones are injurious to cultiyation. 



CAIlOIilNS. 

But are not stones always injurious ? For of what- 
ever materials they may be composed^ they are such 
hard insoluble bodies tfiat v^etables can derive no 
nourishment from them. 

MBS. B. 

True ; and yet they sometimes perform a very use- 
ful mechanical part in agriculture. They render a clay 
soil less tenacious by separating its parts^ and thus leave 
room for water to drain off: they form^ as it were^ so 
many natural irregular conduits ; and, if under such 
circumstances you take them away^ you must employ 
them for the construction of artificial ducts to efiect the 
same purpose. 

CABOLINE. 

This may be the case with stones buried in the earth. 
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but 'those lying on its surface must surely be always 
prejudicial to vegetation ? 

MBS* B. 

Generally they are so^ but not universally : in some 
hot countries grass cannot grow^ excepting under shelter 
of loose flat stones. I have seen pastures of this de- 
scription on the plains of Crace^ near Aries. They ex- 
hibit the singular spectacle of flocks of sheep feeding on 
dry stones^ as the grass which grows beneath them is 
not visible ; but the sheep find a tender^ if not abun- 
dant pasture, by nibbling beneath these stones, or by 
turning them up ; while the pebbles, thus overturned, 
afibrd shelter to the adjacent blades which are just 
sprouting, and would be burnt up without such pro- 
tection. 

In some instances the ground in which fruit-trees 
are planted has been paved with stones, in order to re- 
tain the moisture beneath, by preventing evaporation. 

In cold countries stones are sometimes considered 
advantageous as communicators of heat, those of a dark 
colour especially. They act on the surface of the earth 
both as reflectors and radiators of heat ; and are fre- 
quently placed round the stems of plants in a vineyard, 
in order to give them additional heat. It must be 
allowed, however, that these occasional uses to which 
stones are applied in husbandry are to be considered 
rather as exceptions to the general rule, and that they 
may be looked upon in most cases as either useless or 
pernicious. 

The improvement of soil by the admixture of foreign 
ingredients, amendement, is one of the most important 
operations of agriculture. 

If the soil be too stiff from excess of clay, it will be 
improved by sand; and if too loose from excess of 
sand, it will be improved by clay : but when this mix- 
ture is made, the clay must be broken and pulverised, 
which may be effected by exposing it to the frost, and 
afterwards drying it. Marl is a natural compound earth. 
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used with great success in the amdioratioii of so^, 
which consists of a mixtnre of day and calcareoas earth 
or lime, in varions proportions. 

Argillaceous marl^ which contains more clay than 
Hme, is advantageous for a dry sandy soil ; while cal- 
careous marl^ in which the lime predominates^ is suited 
to a clay soil. The great advantage of marl is^ that it 
'swells^ cracks^ and is reduced to powder hy exposure 
to moisture and air. 

EXILT. 

Yet marl is not spread on the soil hut laid on it in 
separate heaps? 

MBS. B. 

Marl in masses would be totally useless to the soil ; 
yet it is necessary to begin by laying it on the ground 
in heaps^ for the more it is heaped the more it swdls^ 
splits, and crumbles to dust ; in which state it is fit ta 
spread upon the ground. 

Marl is often intermixed with other earths; it is 
sometimes formed into a compost with manure before it 
is laid on the soil : it should be applied sparingly at a 
time^ and renewed frequently. 

OAROLINE. 

And what e£^t does it produce on the soil ? 

UBS. B. 

It subdivides the soil and accelerates decomposition^ 
its calcareous particles disorganising all animal or vi^e- 
table bodies^ by resolving them into those simple elements^ 
in which state they combine with oxygen ; it fadlitates 
this union: faence^ though not itsdf of a nutritious 
nature^ it promotes the growth of plants by preparing 
their food. The best period fbr marling ground is the 
autumn. 

Lime is also an excellent ameridement^ It is pro- 
cured from limestone by exposing it to the heat of the 
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kiln^ which eyaporates the water and carhonic acid with 
which it is always found combined in nature^ and 
renders it ^ick, as it is commonly called ; that is to 
say, of a caustic burning nature, having sudi an avidity 
for water and carbonic add, from which it has been 
forcibly separated^ that it seizes upon these bodies, 
wherever they are to be met with^ and disorganises the 
compounds in which they are contained in order to 
combine with them. 

EMILY. 

But since lime is of so destructive a nature^ I should 
have thought that it would have been necessary to add^ 
instead of subtractings water and carbonic acid^ in order 
to soften its caustic properties^ which seem calculated 
rather to destroy than promote vegetation. 

MBS. B. 

. Were quick-lime applied immediately to plants^ it is 
true that it would prove a poison to them ; but^ when 
spread upon the earth, it rapidly attracts water and 
carbonic acid from the atmosphere^ and it is only when 
thus modified that it promotes vegetation. 

EMILY. 

Then why force from it, in the kiln, those very 
ingredients which must be restored to it so soon after- 
wards? 

MBS. B. 

In its natoral state of limestone it is of too hard and 
compact a nature to be diffused in the soil ; and even 
quick-lime would be too solid^ were it not that through 
its combination with water and carbonic acid from the 
atmosphere, it splits and crumbles to powder. 

OABOLINE. 

I should think that it would simplify the proceeding 
if the limestone were ground to powder. 
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MBS. B. 

I believe that the experiment was tried in Scotland^ 
in order to save the expense of bnming it into quick- 
lime, but it was not found to be efficacious like the 
powder of sUcked lime. No pounding or grinding, 
which we can perform by mechanical means^ can be 
compared to the minute division produced by diemical 
operations. 

Lime is particularly adapted to poor cold soils, such 
as those of marshes, which have not energy to dissolve 
organic bodies. The quantity to be used must be pro- 
portioned to the manure which is laid upon the ground ; 
for the more organic matter there is to be dissolved, the 
greater will be the quantity of lime required for that 
purpose. To mix lime wiUi peat-earth is said to have 
an immediate and most beneficial effect, and many bogs, 
having been previously drained, have been converted 
into fertile land by this means. 

The lime procured from fossiUsheUs is highly es- 
teemed by agriculturists : its excellence results, probably, 
from its retaining some vestiges of organic remains. 

CABOLIME. 

The shells of living animals must then be still more 
valuable for this purpose ? 

MBS. B. 

They could not be obtained in such abundance ; large 
strata of fossil-shells are to be found in some soils, whilst 
of living shells you could procure at most the refuse of 
the fish-market. 

Ashes are very beneficial to the soil : they difier of 
course in their composition, according to the nature of 
the substances from the combustion of which they re- 
sult, but their general ingredients are potash, silex, and 
calcareous earth. They attract moisture from the at- 
mosphere, and thus accelerate vegetation. 

Sulphate of lime, commonly called gypsum, is an ex- 
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ceDent amendement ; but chemists are not agreed as to 
the manner in which it acts on vegetation. 1 1 is strewed 
over crops when the leaves are in full vigour^ towards 
the latter end of April or the beginning of May^ and it 
should not be laid on more than once in the year. 
Clover and saintfoin contain gypsum in their stems to a 
considerable amount ; and when soils are said to be tired 
of those plants^ it is probable that they are no longer 
able to supply this necessary ingredient. It is on those 
crops that it is found to be most efficacious. 

Having now made you acquainted with the various 
modes of improving the soil^ we are next to consider 
which are the best means of supplying plants with food. 

CAROLINE. 

All natural soils^ with the exception^ perhaps^ of 
burning sands, or arid rocks, must contain nourishment 
for plants ; otherwise they would not grow spontane- 
ously as they do in wild^ uncultivated countries, which 
often abound with forests and rich pastures. 

MRS* B* 

True ; but though the earth in its uncultivated state 
be sufficient for vegetation, yet when by agriculture the 
land is as it were forced to produce a greater increase 
for the use of man, we cannot raise those rich and 
numerous crops, so necessary to the existence of the 
population of a civilised country, without affi^rding the 
vegetable creation an artificial supply of nourishment ; 
for it is an axiom, no less true in die vegetable than in 
the animal kingdom, that food must be proportioned to 
the population, in order to maintain it. The mode 
which art has devised to increase the quantity of food 
for plants is to spread manure on the soil. This con- 
sists of the remains of organised bodies of every de* 
scription, whether animal or vegetable, in a state of 
decomposition ; that is to say, resolving itself into those 
primitive elements which can re-enter into the vegetable 
system. 
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OAJIOUNB. 

The piepsntiMi of food iot plante u tlien precisely 
Ibe invene of that for snimaik, or at least for anhpalB 
of die human specieB, for it is necessary diat eiery 
thing dionld be decomposed and reduced to the simplest 
elements, in order to become the nourishment of T^;e- 
tahles* And how is this process performed ? 



I h«Te explained it to you in our Conversations on 
Chemistry : it is by the hnt stage of fermentation — 
ptUrtfactian. Loadisome as this term may appear to 
you, yet, when you consider it as the means which 
Nature employs to renovate existence, and continue the 
circle of creation, you will think of it with admiration 
rather than with disgust. 



It is very true; the operations of Nature, when 
philosophically contemplated, are always admirable : 
those elementary substances, which, in their simple 
%tate would be disagreeable to us, by passing into the 
vegetable system, are converted into the most palatable 
and nutritious food. When in the resources of Nature 
we discover such evident proofs of the goodness of the 
Creator, the philosopher may well exclaim with the 
poet: — 

« These are thy glorious works, Parent of good, 
Almighty ! Thine this univer&al frame 
Thus wondrous fair ; thyself how wondrous then ! 
Unspeakable ! who sit'st obove these heavens 
To us invisible, or dimly seen 
In these thy lowest works ; yet these declare 
Thy goodness beyond thought, and power divine.'* 

MBS. B. 

This beautiful burst of praise, into which Adam 
breaks out on the creation at large, is no less applicable 
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to tbe wisdom and forethought displajred in the arrange* 
inent and distribution of its minutest parts^ 

The principal result of the deconipositionj whether 
of animal or vegetable matter, is carbonic acid ; and in 
this state carbon finds entrance at their roots. 

CAROLINE. 

But it is not enough to introduce carbonic dcid at one 
extreniity of the plant : you must get rid of thd oxygen 
at the oihei extremity^ 

EMILT. 

Thisy you know, Caroline^ is performed by the leaves 
when exposed to light and air. 

MRS. B. 

Manure acts on dry soils also as amendement by re- 
taining moisture^ Manure which has nOt cOmpleteily 
undergone the process of fermentation^ so that the straw 
is not yet wholly decomposed, is best adapted to strong 
compact soils : the hollow pieces of stiff straw answer 
the putpodef of soi&any little props to support tbe earthy 
and afford a passage for the air^ thus rendering the s6il 
lighter ; besides, the fermentation being completed after 
the manure is buried in the so^l^ it has the advantage of 
raisii^ its temperature. 

EHILT. 

Since th6 putrid fermentation reduces every animal 
and v^etable substance into its priftiitive elements, there 
are nonei I stlppose> which may not be converted into 
manure ? 

MRS. B. 

No^ not any ; biit some bodies are more readily de« 
composed than others : it is from domestic animals that 
the be&t manure is obtained. In maritime districts^ 
fish^ when sufficiently abundant, are sometimes used to 
manure the land. They are easily decomposed/ and 
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afford a oonsidetable quantity of nounshnient. Even 
such hard substanoea aa horn^ hair, featbers^ and bones^ 
are all leaobrable into their primitiTe elements^ and make 
excellent manure^ bat^ owing to tbeir dry nature, 
require a longer period for tbeir decomposition. Such 
substances are calculated not for annual harvests, but to 
fructify the soil for a produce of much longer duration^ 
such as that of olive-trees and of vineyards. 

y^^table manure does not always undergo ferment- 
ation previous to being buried in the soil : green crops^ 
such as lupins and buck. wheats are sometimes ploughed 
in, for the purpose both of improving and enriching the 
soiL A green crop contains a considerable quantity of 
water ; and the plants^ when buried, serve to lighten the 
soil previous to decomposition, and subsequently to en- 
rich it for the following crop. This species of manure 
is particularly calculated for hot countries, on account 
of the abundance of moisture it incorporates with the 
soil. 

EMILY. 

I have seen sea-weed used as manure, which has at 
least the advantage of being a gratuitous crop. 

MBS. B. 

Gratuitous in some respects, but the carriage of it 
is often difficult and laborious. The Isle of Thanet 
owes its agricultural reputation in a great measure to 
the power of procuring this manure. And the sea-salt 
they contain is also favouraUe to vegetation. Straw is 
an excellent ingredient for a compost ; but it requires 
being mixed with animal manure, or stratified with 
earthy matter. Bark and saw-dust are also occasionally 
used ; they should^ however, with greater propriety be 
considered as materials for improving the soil, as they 
afford but little nourishment. 

The grain which produces oil^ such as linseed, rape- 
seed^ &C,, makes excellent manure after the oil has been 
expressed: in this state it is called oil-<;ake^ and its 
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unotuoas qualities serve to acoelerste decomposition; 
bat in England it sells at such a price as to make ic a 
doubtful speculation even to feed cattle with^ and it 
would decidedly be too expensive to be used as manure. 

Pray, would not soot make very good manure ? It is 
almost pure carbon, and in so highly a pulverised state^ 
as must render.it fit to enter into the vegetable system. 

MRS* B. 

Tou for^t that it is first necessary to combine it 
with oxygen ; and this is a work of time. Soot has^ 
however, immediately, a beneficial effect on the soil, 
though not a very permanent one : it is used in large 
quantities in Hertfordshire, botli for grain and pasture, 
and is spread on the land in March and April, for the 
crop of the same year. 

CAROLINE. 

I recollect having observed that the environs of the 
spots, where charcoal has been prepared in the moun. 
tains, are absolutely destitute of vegetation, although 
strewed with charcoaLpowder. 

MBS. B. 

But were you to visit these same spots some few 
years afterwards, you would find vegetation more 
flourishing, more vig(»rous, and especially greener, than 
elsewhere, because the -charcoal-powder will have gra* 
dually combined with the oxygen of the atmosphere, 
and ihuB vegetation be supplied with carbonic acid. 

The most common manure consists of a mixture of 
animal and vegetable materials; and this, again, is 
frequently stratified with mineral substances, such as 
mud from the streets, dust from the roads, or earth of 
difierent descriptions, the whole forming a rich compost. 
Mud from the beds of rivers, when it can be obtained, 
is a yery valuable ingredient for such a compound, as 
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it abounds with oi^gamc remains of fish, shells, reptiles, 
and decayed plants. Often, however, before being kid 
upon the land, it requires being well toni^ up and ex« 
posed to the air for some time* 

CABAEONE. 

What a pity that these valuable matcriab should be so 
often lost by being carried by rivers into the sea ! The 
slime of ponds and all stagnant waters must make very 
rich manure. 

MBS. B. 

Yes ; they may be considered as storehouses of ma- 
terials, ready to return into the vegetable system. 

The elevation of temperature produced by the comple- 
tion of fermentation of the manure, after it is mixed 
with the soil^ is but inconsiderable^ exceptitig in garden 
culture, where, accumulated in hotbeds, it often pro- 
duces a temperature equal to that kept up in a hothouse. 

Short manure^ that is to say, that which is thoroughly 
decomposed, and in which the water and other evapor. 
able parts have in a great measure disappeared, contains 
a considerable quantity of carbon. 

Long manure, in which state fermentation is but 
little advanced, contains a greater proportion of water : 
the first is, therefore, best adapted to moist, the latter 
to dry, soils. 

ESIIIiY. 

But if the fermentation be completed previous to 
mixing the manure with the soil, are there not many 
volatile products which escape into the atmosphere, and 
which might, if buried in the earth, have promoted 
vegetation ? 

MRS. B. 

No doubt. It is incalculable how many valuable 
materials are wasted which should have given vigour to 
vegetation : others are dissolved by moisture^ and drained 
off by rain ; but these liquefactions are generally col- 
lected and turned to account To prevent, as far as 
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possible^ such losses^ danghills should be sheltered from 
the atmosphere by sheds : these should^ however^ remain 
open on the sides^ as air in a moderate quantity is re- 
quired to promote fermentation. 

EMILT. 

In which state is it considered most advantageous to 
bury manure in the soil ; when the fermentation is only 
partially, or when it is completely effected ? 

CAROLINE. 

I should suppose in the former state, in order to pre- 
Tent the loss by evaporation. When the fermentation 
goes on in the soil, the elastic as well as the liquid and 
solid parts are retained ; then th^ act of fermentation 
raises the temperature. 

MBS. B. 

The different states of fermentation are suited to dif- 
ferent species of crops. The only disadvantage attached 
to long manure is, that it requires more time to convert 
it into nourishment for plants. .Short manure being 
already decomposied, is in a state fit 'for the roots to 
absorb; if, therefore, the crop requires very prompt 
sustenance, the former must be used ; if not, the latter 
is in every respect preferable : it is particularly adapted 
to stiff soils, the straw, previous to its decomposition, 
rendering it lighter. 

£milt. . 

It is evident that it must be advantageous to bury 
either description of manure as soon as it is spread on 
the soil, in order to prevent loss by evaporation ; but 
how deep should it be laid in the soil ? 

MBS. B. 

That depends upon the nature of the culture ; for 
the manure should be as much as possible within reach 
of the roots. For this purpose, it should not be buried 
quite so deep as the extremity of the roots ; for, in pro*- 

oS 
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portion as it is dissolred and liqnefied, it will natoraily 
descend. Dae allowance nrast be made for ^s ; for^ 
if any part subside bdow the roots of the plants, it is 
utterly lost, at least for that crop. 



It is tiben, T suppose, better to manure the land in 
the spring than in autumn, lest the winter-ndns should 
dissolve it too much, and endanger its sinking below 
the roots of the crop. 

MBS. B. 

That is the prevailing opinion of agriculturists. 
With regard to the quantity of manure, it is a com- 
modity so scarce, that it is not likely to be employed in 
excess. This occurs, however, sometimes in garden 
culture, and it produces a strong and disagreeable 
flavour in the vegetables. But the stock of manure is 
generally so limited, that it has been the study of agri. 
culturists to discover some means of compensation for a 
deficiency, rather than to apprehend danger from ex- 
cess. This compensation has been found in a judicious 
system of crops ; but it is too late to enter upon a new 
subject to-day, and one of so extensive a nature well 
deserves to have a morning dedicated to its con- 
sideration* 
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CONVERSATION XIV. 

THE ACTION OF SOIL ON PLANTS CONTINITBD. 
ROTATION OF CROPS. 



MRS. B« 

In the infancy of agriculture, when land was plentiful, 
hecause there were few inhabitants, a certain portion of 
it only was cultivated at one time ; and as soon as the 
soil became exhausted it was abandoned^ and the culti- 
vation transferred to another portion ; thus new land 
was successively brought into tillage^ till, after a series 
of years, the agriculturist returned to the spot which 
had been previously cultivated. This mode^ called 
ecobuage, by the French, was first introduced by the 
Celts^ and may still be traced among some of their 
descendants in Brittany. They usually commenced 
their operations by burning the natural produce of the 
ground before they ploughed it. If the soil was stiff 
and argillaceous^ the ashes resulting from this combus- 
tion ameliorated it^ by increasing the stock of carbon^ 
of sand^ and of salts; but if light^ such a proceeding was 
injudicious. . 

The system of fallows, which we derive from the 
Romans^ is an improvement on that of the Celts ; the 
land is allowed only one year's repose occasionally^ and 
during that season it is repeatedly turned over by the 
plough ; every part is thus exposed to the atmosphere^ 
whence it absorbs oxygen^ and th^ weedsi being buried 

o 4 



200 ON ROTATION OF CROPS. 

by the plough^ serve to enrich^ instead of exhausting, 
the soil. 

The system of assdkments we owe to those excellent 
farmers^ the Belgians. It is of two descriptions : the 
first consists in the judicious cultivation of such a suc- 
cession of crops, that they shall derive benefit instead of 
injury from each other ; the second is that of raising 
two crops simultaneoysly^ which sbaU he mutuaSy ad- 
vantageous to each other. As we have no precise term 
to express these processes^ I shall use the French word 
€L88olemenU 

Those of the first description^ which our farmers de- 
nominate a rotation or course of cropping^ is particularly 
adapted to northern climates. 

EMILT. 

And of what nature are the crops which ought to he 
raised in succession ? 

MRS. B. 

It varies much^ according to the soil and climate ; 
but it piay be considered as a general nile, that two 
crops of grain cannot be raised in succession without 
th? latter degenerating ; whilst leguminous plants, such 
as clover )uid lucem^ succeeding a crop of grain, are 
improved by it. 

EUILY. 

This system is^ doubtless, founded on the theory of 
the exudation of plants ? 

HAS. B. 

It may now be accounted for by that theory, but it 
was originally founded on observation and experience, 
long before the idea of plants exuding into the toil 
occurred to any one. 

GAROLINi;. 

How, then, could the benefit arising fVom a judicious 
■uccession of crops be explained ? 
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It was lopg quietly practised without any explanation : 
several were, however, attenapted, such as^ that when 
the TOots of plants in a courae of cropping were of 
different lengths, one crop would seek its nourishment 
near the surface^ while the other would penetrate deeper 
into the soil, so that the growth of one species of plant 
ivould not exhaust the soil of nutriment for the other. 
There is some truth in this argument with regard to 
simultaneous props, but applied to a rotation of cropping 
it is quite erroneous; for the plough, which turns up 
the earth between every successive crop, brings the lower 
parts of the soil to the surface, and mixes the whole 
so weU togedier, that the nutritive puiides are pretty 
equally difiUsed throughout. 

Another explanation suggested was that the fall of 
the leaf of the first crop fertilises the soil for a second. 
This is undoubtedly true to a certain extent ; but the 
foliage can fertilise the soil only by being converted into 
manure, which would equally afford nourishment for a 
successive crop of the same family* 

EMILY. 

It is the theory of exudations which can alone solve 
the difficulty. 

MRS* B* 

A third conjecture, approaching nearer to the truth, 
was, that the two successive crops might absorb different 
kinds of nourishment; and their growth thus be pre<- 
vented from interfering with each other. 

OAROLINE. 

Certainly ; if plants of one family feed on the exud- 
ations of lliose of another, they do indeed subsist on 
totally different kinds of food. The error lies in sup. 
posing that they can select their food previous to ab- 
sorption, instead of rejecting the particles which they 
cannot assimilate to their own substance, after they have 
passed through the circulation. 
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You are qfuite right: die crops of gndn snd those of 
artificial grasses being of difibrent families, the exud- 
ations of the one fructify the soil^ and affi)rd nourish- 
ment fbr the o|her. 

These exudations, however^ can be considered but ss 
forming a portion of the nutriment of crops : the gene, 
ral fbod of all the Tegetahle kingdom is very much of 
the same nature; and you must recollect that it is 
manure that afRunds the grand store of prorisions equally 
good for plants of every description. 

fiMlLT. 

But, Mrs. B*> there is land in the Vale of Glaston- 
bury, in Somersetshire, which is celebrated for growing 
wheat many years successively without being manured : 
and I have heard that in Uie neighbourhood of the 
Carron Ironworks, in Scotland, wheal hss been raised 
above thirty years without injury either to the crops or 
the soiL 

MRS. B. 

Those soils must not only abound with vegetable 
nourishment, but the land be particularly well adapted 
to growing wheat ; for the successive crops to be raised 
without the soil being exhausted. 

CAROLINE. 

May it not be objected to the theory of exudations, 
that Nature does not raise plants of di£Perent families in 
succession ? The seeds of the parent plant fall to the 
ground annuaUy, and produce other individuals of the 
same species, and on the same spot, for centuries ; and 
yet, according to the system of exudations, that spot 
must be vitiated for sudi plants, by the long series of 
exudations of their progenitors. 

MRS. B. 

Nature, it is true, usually employs simultaneous 
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zsthier than sacoessive assolements. In her. spontaneous 
forests she raises such a prodigious variety of trees and 
shrubs^ and in her meadows such a multiplicity of 
herbs and grasses, that the different plants mutually 
supply each other with exudations. 

EMILY. 

Besides^ where Nature acts without restraint^ she 
enriches the soil, not only by the annual fall of the leaf, 
but, in the course of time, the whole plant, whether 
grass, shrub, or tree, returns to the soil, to repay the 
nourishment it had received during its life. 

MRS. B. 

The soil can never be impoverished by natural vege* 
tation : that of forests, where man does not cut down 
and carry away the trees, is not more exhausted of 
nutriment at the present day than it was a thousand 
years ago. 

Those magnificent forests which covered the face of 
the greater part of America, when it was first discovered, 
had no other manure than the remains which its vege- 
table and animal productions afforded ; nor can a better 
be supplied. And when we prepare the soil for corn by 
ploughing in a green crop of leguminous plants, we only 
copy Nature. 

There is nothing which exhausts either a plant, or 
the soil in which it grows, so much as the ripening of 
its seeds. No animal labours with greater effort to 
support its ofiispring dian.the plant to bring its seed to 
maturity : it pumps jxp sap with all its powers of suc- 
tion ; yet, if it has much seed to ripen, after having 
accomplished its task, it frequently perishes through 
exhaustion from the intensity of its efforts. 

Perennial plants have but few and but small grains 
to ripen, while those of annuals are large, and much 
more abundant; and it is this difference, perhaps^ 
which constitutes the real distinction between these twq 
classes of plants : the one, exhausted by its efforts, dies 
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after Mnging its seed to maturity ; whilst the other, 
having a less laborious task to perfonn, lives throagh 
several sacoesdve years. 

GABOhOfE, 

If tiiat cofctitntes the only distinctLon^ an annual 
might live several years^ were its seed prevented from 
ripening. 

MBS. B. 

Instances of this sometimes occur in cold countries, 
sach as Scotland. If the season has not afforded suf- 
ficient heat to ripen the com^ and the following winter 
has not been so severe as to prove fatal to it^ it will 
ripen the succeeding summer ; and^ indeed, whenever 
by any artificial means you prevent the seed of an 
annual from being brought to maturity^ it becomes 
perenniaL 

But to return to our subject The succession of crops 
should be so arranged as to prevent as much as possible 
the growth of weeds : but what plant is it which de- 
served so opprobrious a name ? for not one issues from 
the hands of its Creator which is not destined to act 
some useful part in its own sphere : either its exhal- 
ations purify the air ; its exudations enrich the earth ; 
its fruit supplies us with food or dothing ; its blossoms 
regale our senses ; and even its poisons minister to our 
diseases. What plant then can justly be called a weed? 
— The only blame which attaches to weeds is (as Dr. 
Johnson expresses it) being out of their place ; and it is 
the business of the agriculturist so to fill up the space 
they would occupy, as to drive them out of the field. 
This cannot be more effectually accomplished than by 
the cultivation of artificial grasses, such as clover and 
lueern, which, when sown thick, produce a shade very 
prejudicial to the growth of weeds ; if sown thin, so 
as to leave space, light, and air, they, on the contrary, 
encourage their growth. 

There is nothing more favourable to the improvement 
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of land than hoed crops, proTided no immediate profit 
be expected from them^ and that we are lattafied if they 
repay the expenses of cultivation : that is to say^ tfaHe 
YiQue of the seed^ the hoeing^ the ploughing^ and the 
manure. 

But why are not these crops sown so thick as to pee* 
vent the growth of weeds^ andy consequently^ the neces- 
sity of hoeing ? 

MBfl. B. 

They consist of plants whose roots require a great 
deal of nourishment, such as peas, beans, turnips, 
potatoes, and carrots ; and, if sown thick, the soil 
would not afford a sufficient supply of sustenance to 
bring them to perfection. 

fiMILY. 

Yet the weeds which spring up between these plants 
must rob the soil of a part of its nourishment. 

MRS. B. 

They do so, but only temporarily; for the dead 
weedS; after hoeing, return to die soil in tlie form of 
manure. The advantage of hoeing is not confined to 
the destruction of weeds : it loosens the earth so as 
to admit the air, turn's it over, and heaps it around the 
roots of the plants cultivated. 

As hoed crops stand in need of a great deal of 
manure, they should precede grain^ which also requiares 
manure to ripen the seed ; and it is from the sale of 
grain, raised under these advantageous circumstances, 
that the cultivator will derive his profit. 

It must be recollected also, that the more ihe green 

eropa^ are increased, the greater is the number of cattle 

you are enabled to feed, and, therefore, the more 

considerable is the stock of manure. It iir very re- 

.raarkahle, and, however paradoxical It may appear, is 
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nevcrdideB tine, dut, sme &e uitniductian of 
memity meadow? diminiA, iriulst citde mvlli|^ ; and 
conufiddi ctimhriiih, wiiilit gnin iocrenes. Time 
miradn are petfmned liy ihc artificial giaiftij die 
legtnniDOos and other green cropsy whidi not anlf pie- 
pare the «hI for grain by their ezndatioos, bat enrich it 
bj their remains ; whi^ ka^e no space for weeds, and 
sopplj abundant food for cattle. 

CABOUKB. 

Pray, what is redconed to be the doe proportion of 
com to meadow-)and in a farm ? 



The distribation of a farm shoold be so arranged 
that the several portions may mntoally contrihate to 
each other's advantage. The famner should aun at 
raising every year the same quantity of prodnoe ; for 
though it is true that the vidssttudes of seasons render 
this end unattainable, yet, by keying it in view, you 
win the more nearly approximate to it. 

When once the land is laid out to feed die number 
of cattle required for the work of the farm, and to pro- 
duce the manure necessary for the soil, no change can 
take place without dtsadvantage. If you increase 
tiie produce of grain, it must be at the expense of the 
leguminous crops: the cattle vrill suffer for want of 
forage, and &e soil from deficiency of manure. 



And even the com the following year vrill degene- 
rate, for want of that preparation of the soil produced 
by leguminous crops. 



URS. B. 



The Belgians, who are considered as some of the 
best farmers, lay out their land so as to obtain, as far 
as possible, equal results annually. They derive their 
profit from i^e sale of their- com : this alone goes to 
mazkety the forage being all consumed by the furmii^ 
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cattle^ and the manure employed on the soil. A Belgic 
farm consists generally of from thirty to forty acres : 
the BQceession of crops is strictly regular^ and compre- 
hends a period extending from ten to fifteen years. 

In rural economy an intervening crop is occasionally 
raised between two regular crops : thus, buck-wheat is 
often sown in that countiy as soon as the land can be 
ploi^hed after wheat, and is gathered in late in the 
autumn : but a double crop of grain is yery exhausting 
-to the soil, and it would be better that these stolen 
intermediate crops should be of leguminous plants. In 
England we do not attempt them : our corn is got in 
too late to admit of sowing for a second produce the 
same season. 

EMIIiY. 

What a prodigious advantage a rotation of crops has 
over fallows ! If leguminous crops do not yield any 
profit, they defray at least all the expenses of their 
cultivation, and prepare the soil for a rich harvest of 
grain; whikt a fidlow affords no crop whatever to 
zepay the expense of ploughing and manuring, and 
does not so well prepare the soil for gzain. 

The greater the variety of crops raised in a country, 
the more we consider that country as advanced in the 
knowledge of agriculture ; for every new plant affords 
a security against sterility, and the more crops are 
diversified, the smaller are the chances of suffering 
from the inclemencies of the season ; for what is in- 
jurious to the one may be salubrious, or at least not 
detrimental, to the others. It affords, also, a surer 
market; for every species of produce will not fall in 
price at the same time, and thus the chances of loss are 
diminished. It is also an essential point so to distri- 
bute the labour of a farm, that every operation may be 
made at the most suitable period. 
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The coune of cfopping miuk, I soppote^ admit of 
modificadoDy accordiiig to the locaiitj, or the greatflr 
demmdy for any one spedcs of produce^ 



Certauniy; in £iigbuiid, fmr ioMteOe, whem the 
hevem^ of the edmmon people b beer^ k greftter 
quantity of buriey and bopa must be taiaid than in 
^rine oodntries. Then^ the moialtiie of the SngHfth 
elimate admits of our faisiiig tery ahondaiit cropa Of 
tumipej peas, and beans : these plants enter irith grtit 
advantage into our coiine of cropping. 

casoi^tNE. 

The ti<smity of great towns must also hkfioeDc^ the 
nature of the erops: it wiU be necessary to supply 
their maiieets not ofdy with food^ but also with bulky 
producej the Carriage of which is e&pensive; thus a 
▼ery great quantity of hay is required to msdntain the 
stock of hofses and mikh cows of a htfge town^ which 
are quite independent of a farm. 

MBS* B. 

So far as regards their labouring for a farm, it is 
true ; but the land profits by their manure : it is in 
order to supply hay for these animals that you gene*- ' 
rally see large towns surrounded by grass land. The 
oxen and sheep destined for food are brought from 
more distfuit parts, as they carry th^mselyes to market 
almost free of expense^ 

The culture of the vine, especially in temperate 
climates, where this plant requires a great quantity of 
manure, necessarily modifies the asselementj for the 
farm must be so distributed as not only to afford manure 
for the succession of crops^ but a large surplus for the 
vineyard. 
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EMILY. 

This must be difficult to accomplish without making 
the general culture suffer from such a considerable sub- 
traction ; andj indeed^ I have observed^ that in Switzer- 
land every thing seems to be sacrificed to the culture of 
the vineyard, that portion of the farm affording the 
greatest profits. 

MBS. B. 

And also occasionally producing the greatest losses. 
It may be considered as a game in which the highest 
stake is pledged ; the greatest pains are therefore taken 
to increase the chances of winning. 

The nature of the soil must also modify assolements. 
The light soils of Belgium and Alsace are very, favour- 
able to this system, while stiff tenacious soils offer con- 
siderable difficulties : they are, however, well. worth the 
trouble of surmounting, as this mode of culture di- 
minishes the quantity of manual labour which such un. 
grateful soils require, and which renders their cultivation 
so expensive. 

EMILY. 

And what is the most eligible succession of crops ? 

MBS« B. 

The most common is an asaolement of only four 
years ; the first of which is a hoed crop to destroy 
weeds: turnips, potatoes, beet-roots, carrots, or any 
other plants with long roots, are very appropriate for 
this purpose, as it obliges the farmer to plough deep, in 
order to prepare the soil for them. After gathering in 
this crop, the leaves and remnants of the plants are 
ploughed into the soil, the land is manured, and wheat 
and clover are sown together. 

The clover does not make its appearance till after the 
com is reaped. Little advantage is made of the produce 
of clover the first season, but the following year it yields 

p 
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an abondant hazresL After having mowed it, the 
ground is plooghed, and the remains of the dover 
buried ; and thus, bodi fay its exudations, and by a part 
of its own sabstanoe, it renoTates the soil after the ex- 
haostion it had nndergone in ripening the com, and 
enables it to produce a seeond crop of grain die fourth 
year, which completes the aswoiement 

The rotation of crops must, however, necessarily vary 
with the sofl ; that which I have described, from M. 
de CandoDe, is probably best adapted to France ; in 
£n^and, turnips, I bdieye, are usually followed by 
barley, doTer, and wheat. 

CABOUNK. 

Pray, why should not trees require an astolemeni, 
as well as com and leguminous plants ? for the exuda- 
tions of a tree, during the number of years it lives, 
must gready injure the soil for another of the same 
land. — Nay, I wonder how the same individual tree 
can thrive throughout a long life in a soil so deteriorated. 

MBS. B. 

Ton must consider, diat the roots of a youug tree are 
of small extent, and both seek their food and give out 
their exudations in the ground immediatdy surrounding 
the stem. In proportion to their growth, they extend 
their researches, spreading wider and piercing deeper 
into the soil ; thus, after having exhausted it of nourish- 
ment, and deteriorated it near the stem, they find fresh 
aliment in a more enlarged sphere. 

EMILT. 

Then when a tree dies, if another of the same kind 
be planted in its place, the young roots will find die soil 
near the stem exhausted of nutritive partides, and viti- 
ated by exudations ? and yet, when a dead tree in an 
avenue is replaced by another of the same spedes it 
grows without difficulty. 
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JbRS* b* 



If you replaced it by one of another family^ there is 
no doubt that it would thrive better* A tree of the 
same species is, however, not without resources; for 
you must consider that the soil nearest the stem of the 
old dead tree has not been acted upon by the roots for a 
number of years ; and, during this period of repose, it 
has been able, in a great measure, both to renovate its 
nutritive particles by the natural manure it receives 
annually from the fall of the leaf, and to purify itself 
from exudations of the old tree, these being absorbed by 
the grasses, underwood, and plants of various descrip- 
tions which surround the tree, and which, in return, 
supply the soil with exudations of a different description, 
and which are adapted to forest trees : such a^eliora. 
tions will enable a second tree to live and grow upon 
the same spot as its progenitor, though certainly not 
T^th the same vigour as if it were of a different family. 

CAROLINE. 

In replacing a tree in an avenue we are not at liberty 
to choose its species ; but in our gardens it is surely 
wrong to replace an old fruit-tree by another of the 
same species. , 

BIRS. B. 

This is not so easily obviated as you imagine ; for it 
is not sufficient to change the species ; you must change 
the family ; and almost all our fruit-trees are of the 
same family. To remedy this inconvenience, the gard- 
ener supplies the young tree with fresh soil, which in 
a great measure answers the same purpose. This new 
earth should, if possible, be brought from the neigh- 
bourhood of forest-trees, which are of another family. 
Manure may at the same time be introduced. Nursery 
gardeners plant fruit and forest trees alternately. 

CAROLINE. 

When a wood is cut down, another springs up of the 

p 2 
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same trees ; shooting up from the old roots^ or growing 
from the seeds naturally sown. Yet, how can these 
young phmts find sustenance in a soil both exhausted 
and vitiated by the parent trees ? 

MBS. B. 

You assume as a fact what is only a natural inference. 
If, when a forest is cut down, a second spring up^ it 
will consist of trees of another family ; a forest of oaks, 
for instance, may be succeeded by one of aspen, or of 
maple, both of which are of a different family from the 
oak. 

CAROLINE. 

I am not talking of replanting the forest, but of that 
which would naturally spring up if the first were cut 
down. Now we know that aspen and maple will not 
grow from acorns. 

aBS. B. 

It is the acorns which will not germinate in a soil so 
ill prepared for them ; whilst the seed of the aspen, or 
the maple, which may chance to be here and there in- 
termixed with the oaks, will find a soil so well adapted 
to them that they will germinate readily and grow 
rapidly. Thus a wood of aspen and maple will suc- 
ceed to one of oaks ; but, after a long course of years, 
the old stumps and roots of oak, favoured by the exuda- 
tions of the forest of a different family, will shoot out, 
and, in the end, supplant the new forest, and a second 
forest of oaks will be re-established, but not till after an 
aesolement of trees of another family. This takes place 
in America, when one growth of timber is cut down, 
another of a different family springs up spontaneously in 
its place; and if this does not occur in £ngland, it is 
because we seldom allow vegetation time to sprout up 
spontaneously. You see, therefore, that Nature occasion- 
ally makes successive as well as simultaneous assolemenU* 
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CAROLINE. 



This is very curious. I did not conceive it possible 
for an assolement to take place where human • industry 
did not interfere with the natural course of vegetation. 
But this succession of crops must change once a century 
rather than once a year. 

IfRS* Ba 

Such crops are doubtless of very long duration. The 
assolements of trees which occur in the course of agri- 
culture are of a more transitory nature : they are ge« 
nerally made with a view to improve new soil^ in 
order to prepare it for cultivation, such as the simulta- 
neous assolement of broom and pines in the Campine of 
Belgium. These shrubs enrich the soil for the future 
cultivation of grain, both by their exudations and by 
the manure formed from their leaves. 

I have seen a very singular assolement in the neigh- 
bourhood of the Rhine, consisting of alternations of vine 
and clover. After a period of twelve years the vines 
are grubbed up, and clover sown during three or four 
years. 

But the most remarkable assolement is that of water. 
There are some districts in France in which the low 
grounds are laid under water for the period of a twelve- 
month, and this is renewed every seven years. 

CAROLINE. 

What harvest can be obtained from such a culture, 
unless it be fish ? 

MRS. B. 

. Fish and wild-fowl form, in fact, the only produce 
while the land is under water. This mode of culture 
has the advantage of draining the surrounding country, 
and of favouring the production of aquatic plants, 
vhich afford food for a prodigious quantity of worms 
and insects. All these productions, whether animal ojr. 
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vegetable^ leave their relics at the bottom of the sheet 
of water ; and^ when it is drawn off^ the land remains 
covered with an abundant stock of the richest manure. 
There afe many ponds of this description in the country 
of Bresse in the Lyonnois. If the water with which 
these districts abound were more generally diffused^ they 
would become marshy and unwholesome ; for it is the 
scum of shallow stagnant waters which is deleterious, 
not the evaporation of deep waters. On the other 
hand^ were these ponds permanent, the deposit they 
contain of rich manure would either be lost, or could be 
drawn out only at a great expense; whilst, if you 
change the locality, by drawing off the water to another 
spot, the manure remains ready spread on the soil, and 
the farmer has only to plough it in and sow his seed. 
The water in the mean time occupies another low land, 
where it accumulates and deposits its riches : with the 
assistance of locks, it is thus made to perambulate 
through the valleys and low lands. Great care is taken 
to preserve the young fish, and transfer them to their 
new basins ; for these not only supply the markets with 
food„ but enrich the soil for future vegetable produce. 

CAROLINE. 

It must be very interesting to see ponds of such ex- 
tent drawn. 

MRS. B. 

I was once present at the operation of drawing off a 
sheet of water, of no less than seven hundred acres in 
extent. It was in the month of October. During the 
preceding summer, fish bad been caught and wild-fowl 
killed in prodigious abundance ; but when the secrets 
of the prison-house were exposed to view, it afforded a 
very curious spectacle. The markets of all the neigh- 
bourhood were supplied with full-grown fish ; the young 
fry were sold to stock other ponds ; and rich and ample 
were the remnants of animal and vegetable manure 
which prepared the ground for culture the following 
season. 
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Simultaneous assolements are as advantageous in warm 
coimtries as successive assolements are in our northern 
climates. The circumstance chiefly to be attended to 
in this mode of culture is^ that the two crops should 
seek their nourishment at different depths: thus the 
vine and corn may be raised together^ the roots of the 
vine being much longer than those of com. 

EHILT. 

In Italy we have seen them continually accompany- 
ing each other : strips of corn separating the rows of 
vines trained on trees ; which latter also compose a part 
of the assolement. 

MRS. B* 

The 'vine is sometimes twined round the olive, whose 
roots strike still deeper into the earth. For the same 
reason^ the peach and the almond are often raised in 
vineyards ; while apple and pear trees would not thrive, 
because their roots are as superficial and as spreading 
as those of the vine. 

CAROLINE. 

Their shade might also be prejudicial; while the 
foliage of the peach and the almond is comparatively 
light. 

MBS. B. 

The degree of shade must be regulated by that of the 
temperature of the climate. In hot countries, legumin- 
ous plants succeed well interspersed with trees ; because 
their shade, by diminishing evaporation, retains moisture 
in the soil. Thus, corn thrives intermixed with 
turnips and clover : the two latter, when young, re- 
quiring the shade which the com affords ; and after it 
is reaped, the sun is necessary to ripen them. 

Wheat and rye are sometimes sown promiscuously : 
it is an old and, I believe, a very injudicious custom 
both plants being of the same family ; their exudations 
aip noxious instead of advantageous to each other. 

p 4 
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Then, as they do not ripen at the same period^ when 
reaped^ the one must he over-ripe^ or the other not come 
to maturity. If the intent he to ^ make hread of these 
two species of corn, it would he preferable to mix the 
grain after the harvest : indeed, it would he best to keep 
them separate till after grinding ; for, not being of equal 
size and hardness, a loss is also experienced in grinding 
them together. 

CAROLINE. 

It is customary, also, in sowing grasses for forage, to 
mix a great variety together ; is that advantageous ? 

MRS. B. 

It is supposed that the species which is best adapted 
to the soil will thrive so well as to choke the others ; 
but it would be a more judicious mode of proceeding, 
to try by experiment, which kind of grass was best 
suited to the soil, and sow that alone. 

On the confines of the cultivation of vineyards, that 
is to say, in those latitudes where the vine with diffi- 
culty ripens, the cultivator aims at producing a large 
quantity, rather than a superior quality, of wine. For 
this purpose the vines are frequently trained on trees, 
which multiplies the fruit at the expense of its flavour. 

OAROLINE. 

It is singular that the same mode should be resorted 
to in climates which are too cold, as well as in those 
which are too hot, for the vine. In Italy they are 
trained on trees, to afford them shade ; but in colder 
countries, shade must be very prejudicial, more so, I 
should have thought, than would be compensated by the 
increase of fruit. 

MRS. B. 

On the limits of the vine countries, the great demand 
for common wine, in order to avoid the expense of its 
carriage from more distant parts, ensures a sale for 
wines of the lowest description. ^ 
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Maize^ or Indian corn, forms a assolement with peas 
and French beans : it affords a support to these climb- 
ing plants ; and, being of the grass tribe, its exudations 
are favourable to leguminous plants. 

mahY. 

It is inconceivable what an abundance of produce the 
earth yields under the influence of a southern sun. In 
Tuscany we have seen flourishing together, in the most 
perfect harmony of culture, the olive, the vine, com, and 
a variety of leguminous plants. 

KRs. B. 

And yet the soil of Tuscany is not very favourable to 
vegetation. It is, indeed, well cultivated, the Tuscans, 
after the Belgians, being esteemed among the best of 
agriculturists ; and they have, as you observe, the ad- 
vantage of a most fertilising sun. It is for this reason 
that they, in common with cultivators in warm cli- 
mates, aim at producing a numerous simultaneous assoU' 
ment ; whilst the Belgians, with the inhabitants of other 
temperate climates, must content themselves with a 
succession of crops. The assoiements of a Belgic farm, 
we have observed, extend from ten to fifteen years, the 
farm consisting generally of about forty acres : in Tus- 
cany they are usually circumscribed to fourteen acres, 
with a soil inferior to that of Belgium ; yet the more 
ardent sun of Italy produces a result nearly similar. In 
Tuscany the farmer is not obliged to raise his crops in 
slow succession; they are poured upon him, as it were> 
from the cornucopia of abundance : oranges, lemons, 
olives, melons, peaches, corn, and vegetables sprivg up 
together, to delight his eyes and to heap his board. 

It is remarkable that these two countries, now so dis- 
tinguished for agriculture, were once no less celebrated 
for their commerce. 

EMIXiY. 

This seems reversing the natural order of things; 
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for, in general^ it is the abundance of agricultural pro- 
duce which leads to the establishment of manufactures 
and trade. 

That is certainly the most usual mode of progressive 
improvement. On the other hand^ when a people en- 
rich themselves by commerce, it is a very natural con- 
sequence that they should lay out some of their wealth 
in the improvement of land. Then, it so happened, 
that, as Europe advanced in arts and civilisation, com- 
merce, which began first to flourish in Tuscany and 
Belgium, and was, indeed, almost exclusively confined 
to those countries, became more generally di£^ed. Po- 
litical events also tended to diminish the trade of these 
countries ; and, when it fell into decay, agriculture 
proved a fortunate resource for the wealth and industry 
of the people. They transferred to this employment 
not only their capital, but that spirit of speculative 
enterprise, wisely regulated by those habits of calcu- 
lation and of order, which distinguished them as mer- 
chants : and, when engaged in any hazardous experi- 
ments, the regularity of their accounts gave them exact 
results, and showed them whether they ought to be 
prosecuted or abandoned. This union of energetic 
vigour and methodical arrangement has achieved the 
wonderful enterprises of these excellent agriculturists. 
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five seeds in each grape^ when thus propagated has only 
two ; and some vines lose them entirely, so as to leave 
na possibility of reproducing the plant but by this arti- 
ficial process. 

EMILY. 

The fruit no doubt profits by the deficiency of seed, 
as the sustenance which would go to ripen the seed wUl 
now enrich the juices of the grape. I have observed 
that apples and oranges^ which have the fewest pips, are 
the highest flavoured. 

MRS. B. 

The remark is applicable to fruits in general. The 
sugar-cane, propagated by division, wholly loses its seed ; 
and so do also the succulent plants of the Cape of Good 
Hope, after having been, for a number of years, trans- 
planted into Europe. 

CAROLINE. 

I cannot comprehend how a slip can strike root. 
That root, branch, and every part of a plant should be 
developed by the germination of a seed, in which it 
existed in a latent state, is easy to conceive ; but that a 
root should grow from the extremity of a young shoot 
seems to be quite unnatural : as if it were the work of 
chance. 

MBS. B. 

We can only account for it by supposing that germs, 
in some respect analogous to those which are contained 
in the seed, exist in almost every part of a plant, but 
are not developed imless placed under favourable cir- 
cumstances ; that these germs are of two distinct species, 
the one producing stems, the other roots. The former 
originate chiefly in that part of the leaf which unites it 
to the stem ; and which, from the resemblance it bears 
to the union of the arm to the body in the human frame, 
is called the aa?illa : the latter shoot out roots on each 
side of the axilla. 
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EMILY. 

I recollect having seen the leaf of a plants which, 
when simply laid upon moist ground, struck out roots 
from its edges into the soil. 

MRS. B. 

This is the Bryophyllum: the flower is the only part 
of a plant which is incapahle of developing either a root 
or a stem, except through the medium of the seed, the 
production of which is its sole and exclusive function. 

Let us now examine the several modes of multi- 
plying plants hy subdivision. They ar^ of three de» 
scriptions : — 

The first by layers ; 

The second by scions, or slips ; 

The third by grafts. 

When you intend to multiply by subdivision, you 
place that portion of the plant which you intend to 
separate from the remainder under such circumstances 
as are requisite to enable it to form the organs in which 
it is deficient, and which are necessary to its independent 
existence. If it be a branch, the organ wanting is a 
root, if it be a root, the organ necessary to be developed 
is a stem. How is this to be accomplished } 

EMILT. 

You muBt, I suppose, in the first case bury the ex- 
tremity of the branch in moist ground, to favour the 
developement of roots ; and, in the other, train the roots 
above ground to encourage that of branches. 

MRS* B. 

Exactly so. It is the cambium, you must recollect, 
which, in its retrograde course through the liber, and 
partly through the alburnum, nourishes these germs ; if^ 
therefore, you propose to develope them in any parti, 
cular part of the plant, you must accumulate the cam- 
faiam in that spot. This may be done in several 
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different ways. In the first place^ you may make an 
annular incision in the bark pr rind^ and^ by thus 
impeding the descent of the cambium^ accumulate it in 
the upper section^ where it will produce a swelling or 
protuberance of the bark. The germs situated in the 
neighbourhood of this rich deposit of food^ if in other 
respects favourably circumstanced^ are brought out; 
that is to say, if the annular incision be exposed to light 
and air, th& germs of branches will shoot ; if below 
ground, those of roots will strike into the soil. Indeed 
any casual interference with the descent of the cambium 
is almost immediately followed by the sprouting of a 
bud. 

In order to make a layer, you bend down a pliant 
branch without separating it from the plant, and fasten 
it in the ground ; sometimes a slight incision is made 
at the spot in which it is confined. — Now, what 
follows? The cambium, descending through the 
branch, finds some difficulty in returning to the stem : 
this obstacle is sufficient to occasion a small accumu- 
lation, and the shooting out of several germs of roots. 

There are some creeping plants which propagate 
themselves in this manner yrithout our assistance. 
Their lower branches, trailing upon the ground, are 
often partially covered with earth washed over them by 
the rain. If, in this operation, they are slightly wounded 
by friction, or the contact of any hard substance, such 
as gravel or pebbles, the free passage of the cambium is 
interrupted, roots strike out, and the branch which con. 
nected them with the parent- stock, being in a great 
measure deprived of its nourishment by the young roots, 
rots and perishes ; the separation is thus made, and the 
requisite organs being developed, the layer becomes a 
new individual plant. 

CAROLINE. 

I have seen carnations and ranunculuses thus propa- 
gated ; and I am delighted to hear the explanation of 
an operation I have often witnessed without undex- 
standing it 
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KR8* B» 

Laurels and most evergreens are also propagated by 
layers; and it is the regular mode used in vineyards. 
A branch of vine is laid under ground, and the extre- 
mity of it raised up above the soil in that spot where 
you wish to produce a new plant. If the branch be 
long and pliable, several plants may be made to spring 
from it. This is called a serpentine layer^ because the 
branch takes a serpentine direction^ being made alter- 
nately to sink below and rise above ground, as often as 
it is intended that new roots and stems ^ould shoot 
from it. 

Layers are sometimes made in arches by burying the 
extremity of the branch only ; the separation is after- 
waiids made when the branch has struck root: this 
mode is particularly suited to the raspberry and every 
species of bramble. 

» ■ 

CABOLINS. 

I have heard that there is a tree in Senegal called the 
Mangrove, or Rhizophora, whose branches, descending 
to the ground, bury their extremities in the soil, and 
strike root, thus forming beautiful natural arcades around 
the parent stem. 

MRS. B. 

At Knowle there is a very large lime tree, the lower 
branches of which, trailing upon the ground, have struck 
root into it, and given rise to a circle of young plants 
surrounding the parent tree. In the course of years 
these have again spread out their branches so as to reach 
the ground ; have grown into it, and produced a second 
circle of trees, from thirty to forty feet high ; and these, 
in time, will no doubt form a third circle. 

EMILT. 

How very curious ! Then a whole forest might be 
produced from this single tree ? 
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MBS. B. 



Very possibly ; it already covers nearly a quarter of 
an acre of ground. Several fig-trees in the East Indies 
grow and are propagated in this manner. The ancients 
sometimes twisted the branch at the spot where they 
wished a root to strike : to this process We have substituted 
the more, gentle mode of strangulation by ligatures^ which 
injures the branch less^ and yet arrests the cambium 
sufficiently to produce an accumulation. 

Another mode of making layers consists in slitting 
the branch from the bottom upwards^ and drawing th^ 
portion sUt on one side^ so as to form the figure of a Y 
reversed^ the branches being of unequal length. The 
pprtion of the cambium which descends into the slit^ 
finding no vent, accumulates and strikes root. 

EMILY. 

I have seen the gardener propagate the Magnolia^ 
and other rare and delicate plants^ by gently bending 
some of their most pliant branches to the ground^ and 
covering every part of them with earth, excepting their 
extremities; by this means a considerable number of 
layers may be obtained at a time. 

MRS* B. 

Layers are also sometimes made completely above 
ground, though, it is true, this cannot be done without 
the aid of the soil ; for it is necessary that the branch 
should be surrounded with moist earth, which may be 
contained either in a flower-pot or a small basket, having 
an opening sufficiently large to admit of the branch 
passing through it. 

CAROLINE. 

The germs then strike root in this soil. I have seen 
the Oleander propagated in this manner. 

MBS. B. 

Baron Humboldt^ the celebrated naturalist, when 
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travelling in America^ proyided himself with strips of 
coarse pitched cloth^ which he suhstitated in the place 
of a hasket, to confine the earth round branches from 
which he wished to make layers. He adjusted them 
round the branches of trees^ in forests through which he 
intende4 to return some months afterwards^ when the 
roots would have shot out; and by this means he brought 
over to Europe a number of very curious and valuable 
new plants^ which have not only enriched our botanical 
gardens, but have been generally disseminated both for 
use and ornament. 

EMILY. 

And pray what is the most favourable season for 
propagating by layers ? 

KRS. B. 

In temperate latitudes^ it is the latter end of February 
or the beginning of March. This season is called by 
gardeners the first spring : it precedes the ascent of the 
sap, and enables the layers to collect the first drops of 
cambium which are produced. In England and other 
northern climates^ where vegetation is less forward^ the 
end of March^ which is called the second spring, is 
sufficiently early for this purpose. The month of 
Aprils in which the budding of the leaf takes place, is 
denominated the third spring. 

The safest way to ensure the success of layers is to 
leave them a year without separating them from the 
parent stock, in order to give them the chance of striking 
root during the ascent of ths autunmal sap, if they have 
failed to do so in the spring. 

Both succulent and aqueous plants are very difficult to 
propagate by layers ; because the cambium, instead of 
forming a protuberance to nourish the germs, runs out 
and is lost. The operation is more likely to succeed on 
plants of this description by strangulation than by in- 
cision. 

The propagation of plants by slips is very analogous 
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to that of layers ; indeed the only difference is^ thar the 
branch intended to becopie a new plant is separated from 
the parent stem before the roots are produced. 

CABOLINE. 

I am mach better acquainted with this species of pro- 
pagation than with any other^ I have raised so many 
geraniums by slips. Nothing is more easy : you merely 
cut off a young branch, and plant it in a pot of earth. 
But I am c<Hnpletely ignorant how it lives : whether it 
absorbs water before it strikes root^ or whether it nou- 
rishes the embryo roots by its own substance. 

MBS. B. 

I believe no one can boast of having a perfect know- 
ledge of the process ; but I am inclined to think, that 
the cambium which descends in the slip, and^hich was 
destined to nourish the lower part of the branch whence 
it was cut, finding a sudden termination to its course, 
exudes. The first drops fall into the soil ; but, from 
its viscous nature, those which follow soon coagulate 
and heal the wound. The protuberance then forms^ 
and roots strike out. 

CAROLINE. 

This process must, however, be attended with much 
greater uncertainty than by layers, as the slip is divided 
from the parent plant before it is able to provide for its 
own wants, whilst the layer is separated only after it has 
acquired the power and the means of finding its nourish- 
ment. 

MBS. B. 

It is for this reason that the propagation of rare plants 
is preferable by layers. There are some trees which 
haye such a remarkable facility for sprouting, that 
whatever part of them is planted in the ground, will 
strike root, be it a branch, the remnant of a stem, or 
even a simple stake. The willow, the ash, and most 
trees of white wood, sprout with this facility. The 

Q 2 
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weeping willow is so easily propagated by slips^ that it 
is never raised by seed; and all the willows now existing 
in Europe^ and, in all probability^ that ever will exist 
there^ are subdivisions of one tree brought originally 
from Asia. 

EMILY. 

Greenhouse plants are usually propagated by slips 
from shoots of the preceding spring ; and sometimes 
the slip is cut a little below the spring- shoot^ so as to 
include a piece of the shoot of the preceding year. 

JanS* B* 

This is for the purpose of preventing the loss of the 
cambium by its oozing out, the wood of two years' 
growth being of a more solid texture. 

Branches of three or four years' growth are some* 
times planted : they should be placed deep in the soil, 
to favour the developement of a number of germs. Slips 
of forked branches ar-e planted with advantage for hedges, 
as their shoots intermingle, and form an impenetrable 
fence. 

In raising succulent plants by means of slips, it is 
necessary either to dry up or cover with mastic the cut 
end, for the purpose of retaining the cambium : in the 
Isles of France and of Bourbon it is usual to char or 
bum the ends of slips, in order to prevent the escape of 
the cambium. 

When plants are propagated by slips of roots, they 
must be planted near the surface, in order to facilitate 
the sprouting of stems. Jessamine, strawberries, and^ 
probably, mushrooms, are propagated in this manner. 

EMILY. 

I thought that mushrooms were propagated by 4 
spepies of seed called the spawn. 

MBS. B. 

. The white filaments, commonly caUed the spawn of 
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mushrooms^ are in fact the fibres of its roots : these are 
cat in pieces and sown ; or rather^ I should say, planted 
in a hot-bed. 

CAROLINE. 

In planting potatoes, is it not requisite to leave a spot, 
called an eye, in each piece ? It is from these^ I under- 
stand, that both stems and branches sprout. 

r 

MBS. B. 

These eyes are the germs of embryo stems and roots. 
The potato is nothing more than a tubercle formed by 
an accumulation of cambium in the subterraneous branches 
of the plants and destined to nourish the buds which are 
to be developed the following season. This storehouse 
of food ofiers such facility to germination^ that when 
potatoes are heaped in a cellar^ of a moderate degree of 
temperature and moisture^ the germs absorb nourishment 
from the farina of the potato and sprout^ either roots or 
sterns^ according as their situation favours the develope- 
ment of the one or the other of these germs. 

CAROLINE. 

How providential this appears^ that the potato, which 
is so valuable as an article of food^ should be so easily 
propagated ! 

MRS. B. 

We may consider the works of the creation as a 
natural revelation, in which we read the history of the 
stupendous operations of the Deity ; and which^ the 
more we study, the more just ideas we acquire of their 
Divine Author, and the more our hearts are elevated by 
the contemplation of the blessings he has so bountifully 
lavished upon us. Not only are we provided with every 
thing necessary to our existence, but care has been taken 
that even this, our transitory state, should be rendered 
agreeable : our food, instead of being insipid or loath- 
some, is delightful to the palate ; the landscape, spread 
before our eyes, instead of being dark or monotonous, is 

g 3 
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iUumined by a splendid sim^ and variegated by a thou- 
sand hues ; delicious odours arise from flowers of en- 
chanting form and colour ; in a word^ Nature contains 
innumerable sources of enjoyment, which develope and 
strengthen a spirit of grateful devotion towards their 
beneficent Author. 
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CONVERSATION XVI. 

ON OBAFTINO. 



MRS* B* 

Wb may now proceed to the art of graftings an opera, 
tion from which we derive our finest fruits. It consists 
in placing a portion of one plant in juxta-position with 
another^ in such a manner that they shall unite and 
grow together. The hranch which is cut from one tree 
to be transferred to another is called the graft or bcwh^ 
and the tree to which it is transferred the 9tocli, 

CAROLINE. 

This^ ihen^ is not a mode of multiplying plants^ hut 
of changing their nature ; for if a branch of one plant 
he added to another plants the number is not increased. 

aBS. B* 

Certainly not. The advantage of grafting consists in 
improving the quality^ not augmenting the number^ of 
plants. The ancients entertained very exaggerated ideas 
of this art : they conceived that every species of plant 
might be grafted on each other : but it is now well as- 
certained that this operation can be performed only on 
plants of the same family. To ensure the success of a 
grafts it is necessary that the vessels of the liber of the 
two plants should meet and correspond, in order that 
the cambium should descend from the graft into the 
stock ; for it is by the union of the vessels of the bark 

Q 4 
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of both plants that they are soldered^ as it were, to- 
gether. 

CAROLINE. 

Then endogenous plants^ since they haye no bark^ 
cannot be grafted ? 

MRS. B. 

Several attempts have been made to perform that 
operation upon diem^ but hitherto, I believe, they have 
failed. Indeed it is seldom that grafting succeeds ex- 
cepting when performed on plants of the same family; for 
some anatomical analogy is requisite in the form, the 
structure, and dimensions of the vessels, which is only 
to be met with in plants of the same family. A certain 
degree of physiological similarity is besides necessary; 
such, for instance, as that the sap in both plants should 
rise at the same period. There must also be a corre- 
spondence in the size and strength of the plants ; for 
instance, the lilac may be grafted on the ash ; but, as 
the latter has a much greater power of suction, the graft 
is gorged by the quantity of sap which is thrown up 
into it, and dies of plethora. If, on the contrary^ the 
ash be grafted on the lilac, the graft perishes for want 
of nourishment. 

A plant which loses its leaves in winter cannot be 
grafted (at least not without great difficulty) on an ever- 
green : the latter, absorbing a small quantity of sap 
during the winter, would send it up into the graft, which 
would* sprout, in a season in which the young shoots 
would be destroyed by the frost. 

CAROLINE. 

And if, on the other hand, you were to graft the 
evergreen on a plant which loses its leaves, and conse- 
quently absorbs no sap during winter, the graft would 
perish of famine. 

MRS. B. 

Very true ; the last analogy required in grafting is> 
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that the two plants should thrive in the same temper- 
ature. 

When a tree is grafted, the graft will always bear its 
own fruit, and the tree its own also. 

EMILY. 

I am surprised at that. Suppose that a branch of 
cherry were to be grafted on a plum-tree : the sap ab- 
sorbed by the latter rises through it into the graft, and, 
being elaborated in the leaves of the branch of the 
cherry-tree, I should have supposed that it would 
change the nature of the fruit of the plum-tree when in 
its descent it returns into it. 

MBS. B* 

•No ; for though the rising sap is the same for both 
stock and graft, it is different in its return. The sap of 
the stock and that of the graft are each elaborated by 
their respective leaves, and, when converted into cam- 
bium, each supplies nourishment to its own variety. 

Mr. Knight has made many ingenious experiments, 
which tend to show that each variety of fruit requires 
its own peculiar leaves to bring it to perfection. He 
grafted several varieties of apples and pears on trees of 
the same species, and adjusted the grafts dose above the 
flower-buds on the stock: these buds blossomed and 
bore fruit so long as leaves were suffered to remain on 
the tree; but in some experiments he stripped them off, 
so that the sap could be elaborated only in the leaves of 
the graft, and in those instances the fruit always withered 
and fell off. 

The principal advantage of grafting consists ipi its 
affording an easy means of propagating individual plants, 
which have, either by cultivation or some casual cir- 
cumstance, attained a high degree of perfection. 

EMILT. 

This is similar to the advantages obtained by the pro* 
pagation of plants by layers or slips. 
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CAROLINE. 

I have heard that it is neoeflsary to graft fruit-trees 
raised from seed, in order to make them hear fruit: 
yet^ if it were so^ no fruit would grow wild ; and in a 
state of nature plants could not produce seed to continue 
their spedes. 

XBS. B. 

It is quite erroneous to suppose that seedliug fruit- 
trees will not hear fruit in due time ; hut this period is 
considerahly accelerated by grafting. A young tree is 
not sufficiently strong during the first years of its exists 
ence to hear fruit : an apple-tree^ fbr instance^ produces 
none imtil it has attained Uie age of ten or twelve years ; 
hut^ if grafted from a tree that has already home fruit, 
it will blossom and produce fruit sometimes as early as 
the second or third year. 

OABOLINB. 

Yet grafting cannot increase the age or strength of 
the seedling-tree ? 

MRS. B. 

No : hut the huds on the graft have attained a state 
of vigour and perfection which enables them to produce 
seed ; and the seedling-tree may he considered merely 
as the channel by means of which nourishment is con- 
veyed to them, until age has given it suffident vigour to 
produce fruit-buds of its own. Grafting increases the 
axe of fruits at the expense of the seeds: the rose 
acada, when not grafted, hears seeds ; when grafted, it 
hears noue, hut its blossom is much finer. 

Grafting sometimes produces a change of flavour, and 
generally retards v^etation : it is often employed as a 
means to retard that of trees, which bud so early in the 
spring as to be in danger of sufiering from the frost 
The walnut, for instance, buds a full fortnight later 
when grafted on walnut. 

In r^ard to the mechanical part of the prooeBS, care 
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must be takeo to fasten die graft to the tree with soft 
ligatures^ and in such a manner that the vessels of the 
respectiye barks may come into contact ; then, in order 
to prevent the loss of cambium^ the wound must be well 
covered over with a ball^ which is generally made of 
cow-dung and stiff day. The composition which M. 
de Candolle recommends for this purpose consists of one 
pound of cow-dung^ half a pound of pitch, and half a 
pound of ydlow wax. 

The season for grafting is either in the spring, during 
the ascent of the sap, or in the autumn, that the graft 
may receive the sap of the following spring. 

caboiiHTE. 

But does not the sap rise constantly throughout the 
sunmier? 

MRS. B. 

For the purposes of general vegetation it does ; but 
you must recoUect that germs and buds are fed by sap, 
elaborated by vessels appropriated exclusively for that 
purpose; advantage must therefore be taken of the 
period when this sap is in Aill flow, to effect the junc- 
tion of the two plants. 

. M. Chondi has distinguished himself by the numerous 
experiments he has made in the art of grafting : he 
divides the plants susceptible of undergoing this operation 
into three classes : — 

1. The UnitigeSy or plants having one central and 
Vertical stem, such as firs, larches, and most evergreens. 
In these it is the stem which must be grafted, and not 
the lateral branches. 

2. The Omnitigea, every branch of which is equally 
a stem, and therefore each is capable of being grafted. 

3. The Multitiges, plants in which some branches 
are stem^ and susceptible of being grafted, and others 
are not so. 

M. de Candolle once saw every branch of a large pear- 
tree grafted : this was done in order to preserve a great 



its6 



ON aRAFTINO. 



number of grafts^ which had just been receiTed from a 
foreign country. The following year they were each 
transferred to separate trees, and sacceeded extremdy 
welL 

EMILT. 

And how are grafts^ when brought from, distant 
countries^ preserved alive ? 

MRS. B. 

Frequently by dipping them into honey, which, by 
preventing evaporation, preserves the internal moisture. 
Another mode is to bury the cut end of the graft in a 
moist root, such as a carrot or a turnip. 

It would be very difficult for me to explain all the 
various manners of grafting, there being above a hundred : 
they may be divided into three classes. 

1st, Grafting by approach. You bring together two 
branches of two neighbouring trees, and, cutting off the 
extremities of each, you graft them together. If three 
trees be united together in this manner, the stem of the 
central one may be cut down, and the head will be kept 
alive and nourished by its two neighbours. 

CAROLINE. 

This must be a safe mode of grafting rare and delicate 
plants, as it is attended with no risk ; for suppose the 
junction does not take place, each branch remains unin- 
jured and grows separately, so that nothing i% lost. 

nRS. B. 

It is a good mode, also, for common plants, being 
both easy and rapid in its results. 

CAROLINE. 

And might not, in a similar manner, several stems be 
united to a single head ? 

MBS. B. 

Yes ; if a cirde of stems of young poplars be bent 
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and united in a centre^ they wiH fonn but one head, 
which^ nourished by the surrounding sterns^ will grow 
to an enormous size. 

Some trees graft themselves spontaneously. If two 
branches of hornbeam happen to grow so dose together 
as to rub against each other when moved by the vrind, 
the outer bark will be worn away by the ftiction^ and the 
vessels of the two libers will come in contact, which is 
sufficient to produce a graft. The mere act of two 
branches growing contiguous, when confined for space^ 
will woimd the bark ; and, indeed^ by whatever chance 
the vessels of two branches are brought together^ in such 
a manner that the sap can flow from the one into the 
other^ a graft takes place. 

EHILT. 

You sometimes see a young tree growing from the 
trunk of an old one of a different kind : is this the re. 
suit of a natural graft ? 

MBS. B. 

No ; it is that of a seed which has sown itself^ or of 
a slip which has planted itself in the hollow of a de- 
cayed tree^ the rotten wood producing a soil which 
consists wholly of the richest nourishment. I have 
seen a fine young cherry-tree grow out of the hollow 
trunk of an oak, and a vine spring from the old stump 
of a willow, 

EMILY. 

You sometimes see two leaves and two flowers grow<» 
ing together : is not this owing to a natural graft ? 

MBS. B. 

Yes ; this species of grafting extends also to fruits ; 
the double cherry is thus grafted. 

The second mode of grafting, and which is in most 
common use, is by scions : a young branch is cut off 
from one plants and grafted on another. In whatever 
planner the section be made in the graft, one of a cor« 
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responding form must be made into Ae subject, in order 
tbat they may fit into each other, and the vessels of the 
liber come into contact ; the union then takes place in 
the course of a few days* 

BMILY. 

The mode of grafting by approach bears a consider- 
able analogy to the propagation by layers ; and that by 
scions, to the propagation by slips or cuttings. 



I. B. 

True ; and the third class, which is grafting bourgeons 
or buds, may in some respects be compared to propa. 
gation by seed : it consists in transplanting a bud from 
one plant to another. For this purpose the bud must 
be separated from the parent-plant, in such a manner 
as to.be surrounded by a small disk or shield of bark ; 
for since the union is effected by the vessels of the 
bark, it is through its intervention alone that the bud 
can be grafted. A small piece of the alburnum is 
sometimes cut off in the addition to the bark, but I 
believe this to be an unnecessary precaution. The bud 
may be adjusted on any part of the bark of the tree, 
but it is more sure to succeed, if it be grafted on a spot 
where another bud had previously existed, in order that 
the vessels which conducted nourishment into the ori. 
ginal bud, may pour it into that which is substituted in 
its place. In this manner Mr. Tschudy has succeeded 
in grafting herbaceous plants, — the melon, for in- 
stance, on the gourd; and potatoes on tomatas; but 
one herb cannot 'be grafted upon another. This species 
of grafting is rather novel, itbeing formerly supposed 
that herbaceous plants were not susceptible of being 
grafted. 

The embryos of buds, before they begin to be de- 
veloped, you may recollect, are called eyes ; and the 
graft may be made either when the eye is said to be 
sleeping or waking : that is to say, either in autumn, 
when the eye is closed for its long winter-night of r&« 
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pose ; or in spring, when it is open for its summer-day 
of activity. 

Another mode of grafting huds is hy transplanting a 
broad ring or flute of bark, containing several eyes, and 
substituting it in the place of a similar ring cut away 
from the stock : this is less sure of success, on account 
of the number of buds to be nourished. 

These several modes of propagation by layers, ,by 
slips^ and by grafts, are all calculated to improve the 
fruit ; the grand source of the multiplication of plants 
is the seed, which we shaU enter upon at our next 
interview. 
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CONVERSATION XVII. 

Oir THE MULTIPUCATIOK OP FLANTB BT SSSD. 

THE FLOWER. 



MBS. B. 

We haye now reached that part of our subject with 
which you thought it would have been proper to have 
commenced — the history of the seed. It will be 
necessary to introduce it by a description of the organs 
whose office it is to prepare this important part of the 
plant. 

CAROUNB. 

That is to say^ the flower, which forms the principal 
part of the study of botanists in general, and which we 
have hitherto totally n^lected. 

MBS. B. 

If I have allowed the most beautiful part of the 
vegetable creation to remain so long unnoticed, it was 
in order that, when I describej^it, your interest migbt 
be excited, not merely by the brilliancy of its colours, 
the el^ance of its form, or the sweetness of its perfume, 
but that, having acquired some previous knowledge of 
the economy of vegetation, and become acquainted with 
the essential part it peHbrms among the works of 
Nature, you would take a deeper and more rational in- 
terest both in the blossom and the seed. It is the most 
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beautiful part of the vegetable kingdom^ which prepares 
and ushers into life that which is most useful. 

EMILY. 

No child has so richly ornamented a cradle as the 
seed when reposing within the recesses of the flower. 

JttRS. B. 

The flower consists of several parts. 

The ceJyoPy or flower-cup, forms the external covering 
which shelters and protects the bud before it expands : 
it consists of several parts, called sepales, resembling 
small leaves, both in form and colour; and probably 
performs similar functions, being furnished with stomas. 
These sepales are, in general, more or less soldered to- 
gether, sometimes so completely as to form a cup ap- 
parently of one piece :- hence the calyx has acquired the 
name of flower-cup. 

CAROLINE. 

I see that you persevere in deriving every organ of a 
plant from the budding of leaves. 

AIRS. B. 

When you are a little more acquainted with plants, I 
think that you will concur with me in this opinion. 

Above thie calyx rises the coroUa, which la the co- 
loured part of the flower. It is composed of several- 
petals, either distinct and separate, or cohering so as to 
form a corolla of one single piece ; in the latter case 
the flower is called monopetalous, though the petals are 
never originally simple, as this name would seem to 
imply, but, like the calyx, derive their origin from a 
circle or whorl of leaves. * When the petals burst from 
the calyx, and expand in 'all their beauty, they still 
serve to protect the central parts of the flower : they 
are at flrst curved inwards, forming a concavity around 
the delicate organs which occupy the centre, which 
not only shelters them from external injury, but re- 
flects the sun's rays upon them like a concave mirror, 

s 
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thuft rearing them as it were in a hothouse. When 
they are fall grown, the artificial heat being no longer 
necessary^ and the admission of light and air not only 
safe but advantageons, the petals expand, leaving the 
internal (H^ans exposed to the free agency of these 
dements. 

At the base of the petals is generally situated the 
nectary, so called from its secreting a sweet fluid, which 
has been dignified by the name of nectar* This is the 
store whence the bee derives honey : it afibrds also 
abundant provision for the less provident insect tribe, 
who, rioting in these sweets during a summer, scarcely 
outlive the fall of the blossom. These ephemeral 
beings, however, act a useful part in the eoonomy of 
Nature, which I shall presently explain to you. Nectar 
exists in almost all flowers, but is not always contained 
in a distinct organ. 

CAROLINE. 

I have often sucked it from the petals of the honey- 
suckle. 

IfRS* B. 

That flower produces a great quantity of honey, and 
part of it lodges in the elongated tube whence you 
suck it. 

The most important parts of the flower are those 
delicate organs which occupy the centre as the place of 
greatest security. It is here that the seed, which is to 
propagate the plant, is lodged. It is wrapped in a 
small leaf, which, instead of expanding its beauties to 
the sun and air, like its neighbouring petals, folds itself 
closely around the little treasure it is to protect : the edges 
of the two opposite halves of the leaf being thus brought 
in contact, they unite and grow together, and the leaf 
assiunes the form of a pod, or vessel, the shape of 
which varies according to the form of the leaf and the 
manner in which it was folded when it first budded. 

CAROLINE. 

And will you not admit that plants have sensibility. 
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Mrs. B.^ when yoa see them showing such ragns of 
maternal care for their offspring ? 

No^ my dear. Were I sufficiently versed in the 
physiology of plants, I should no douht be able to show 
you^ that this tender care of the protecting leaf is the 
natural result of physical laws. 

CAROLINE. 

Then I am almost tempted to rejoice that you are 
not learned enough to do so. I cannot help being 
vexed when I hear facts, so interesting to the feelings, 
explained away by the dry results of mechanical or 
chemical laws* 

MRS. B. 

You are falling into an error very common among 
half.leamed and superficial observers. 

When you feel inclined to murmur at the dry results 
of physical laws, let .not your imagination rest there, 
but raise your mind from these impassive agents to 
their Omnipotent Author : you will then consider them 
as the unerring instruments which his paternal care 
has provided, to promote and secure the welfare of his 
creatures. 

CAROLINB. 

I now understand and perfectly acquiesce in your 
sentiments. It is very true that die mind, amazed at 
the wisdom that is displayed in the laws of Nature, is 
apt to consider them as a sort of mechanical cause, 
rather than as the mere agents of an all- wise and bene- 
volent Power. 

MB& B« 

To return, then, to the flower and the envelope of 
the seed, in which, I trust, you will continue to take 
some interest, although we have deprived it of sensi- 
bility ; — • unless in a poetic sense. When this leaf is 

B.2 
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dofled OTer the seed, and its e^^es soldered togediery it 
is called an ovary- or seed-yesBd. Fiom its gnmmit rises 
a little thxead-Hke stalky called a *tj^, wbich, at its ex- 
tremitj sapports a small spongj sabstancesy denominated 
stigma. These three parts £ann a whole, which hears 
the name of carpeL 



Is carpel, then, sjnonymoos with pistil? For I 
know that an OYtaj, with its style and stigma, consti-. 
tntes apistiL 

MBS. B. 

Pistils are composed, in general, of aerend carpdB, 
which, in most flowers, are so neatly fitted to each other, 
and so dosdy adhere tc^ther, that they are considered 
as a single organ, containing diiferent caTitiea for seed ; 
bat the most accurate anatomical researches prove that 
these seyeral cavities have each its style and stigma, and 
form distinct carpds : thns the blossom of the apple and 
the pear have several carpek soldered together. 

CABOLINE. 

Ob, yes ; for when they become fimits, they contain 
several seeds. 

MBS. B. 

That would afford no proof of the pistil consisting of 
more than one carpel, which often contains many seeds ; 
but in the apple and pear the seeds or pips are lodged 
in separate carpels. It is true, however, that a single 
carpel forms the pistil of some flowers ; sudi, for in- 
stance, is the blossom of the cherry, which, you know, 
has but one seed, the kernel contained within the stone. 

In some flowers, the styles and stigmas remain se- 
parate, and the ovaries are soldered together : the flower 
is then said to have two styles with one ovary, contain- 
ing several cells or cavities for seed ; in others, it is the 
styles which adhere together while the ovaries are de- 
tached, and in some few the adheaon takes place only 
between the stigmas. 
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Immediately surrounding the pistil are situated the 
stamens ; each of which consists of a slender filament 
supporting a little bag or case called anther, filled with 
pollen, a species of dust ox powder. The anthers, when 
ripe, burst, and being above the stigma, shed their pol- 
len upon it, and the seeds are thus perfected. 

EMILY. 

Yet I have heard tihat there are some plants whose 
flowers have no stamens, and others which have no 
pistils : in this case, how can the pollen of the stamens 
fall upon the stigma of the pistils? Nature has, no 
doubt, provided some resource to obviate this difficulty. 

MRjB. B. 

Or, rather, it is a provision she has specially made 
in favour of another part of the creation. The pollen 
is often conveyed by insects, which, in penetrating, 
by means of their long and pliant probosces, within the 
recesses of the corolla, in order to obtain the nectar, 
cover their downy wings with the pollen. This un- 
heeded burden they convey to the next flower on 
which they alight ; and, in working their way to the 
nectary, it is rubbed ofi" and falls on the stigma: thus 
they make compensation for the honey of which they 
rob the flower: and unconsciously labour for those 
plants which afibrd them food. Every insect, however 
ephemeral, every weed, however insignificant, has its 
part assigned, in the great system of the universe. 

In Persia, the palm and date trees under cultivation 
seldom contain stamens, those having pistils being pre- 
ferred as alone yielding fniit. In the season of flower- 
ing, the peasants gather branches of the wild palm-trees 
whose blossoms contain stamens, and spread them over 
those which are cultivated, in order that the pollen 
may come in contact with the pistils and fructify the 
seeds. 

There are two Temarkable palm-trees in Italy, which 
have been celebrated by the Neapolitan poet, Pontanus : 

b3 
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the one^ situated at Otranto^ has no stamens ; the other 
at Brindisi, which is ahoat fortj miles distant, has no 
pistils^ consequently neither of these trees bore seed ; 
but when, after the growth of many years, they rose 
superior, not only to all the trees of the neighbouring 
forests, but above the buildings which intervened, the 
pollen of the palm-tree at Brindisium was wafted by 
the wind to the pistils of that at Otranto, and, to the 
astonishment of every one, the latter bore fruit. 

CAROLINE. 

How extremely curious ! 

Having now completed our examination of the flower, 
it will be necessary to bestow some attention on the 
stalk which supports it. This is called a peduTtjcU or 
pedunculus. It generally expands a little at the summit, 
and forms a common base by which the several parts of 
the flower are connected together. This little expansion 
is called the torus, which signifies a bed. 

BHILY. 

It is the bed on which the flower reposes ; but it 
belongs to the stem, and, I believe, forms no part of 
the flower ? 

MRS* Bj» 

You are quite right : the flower consists of the calyx, 
the corolla, the nectary, the pistil, and the stamens. If 
you pluck off^ these several parts, the torus will remain 
on the peduncle ; but we shidl see hereafter, that, though 
it forms no part of the flower, it sometimes enters into 
the composition of the fruit. 

The peduncle is not always crowned by a flower ; it 
often branches out into a number of smaller flower-stalks 
called pedicels, each of which supports a flower. 

When pedicels diverge regularly from the summit of 
the peduncle, as rays from a centre, it* is called an 
nmhel, from die resemblance which the pedicels bear to 
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the branches of an nrahrella. A seccmd umhel frequently 
shoots from each pedicel of the first ; the umhel is then 
said to be compound. 

EMILY. 

I observe that the peduncle expands, so as to form 
t base for the pedicels which grow from it, and this 
expansion is surrounded by a little circlet of leaves — 
probably bracteae ? 

MBS. B. 

Yes they are, and are usually called the involucrum 
of the umbel. The base whence the pedicels radiate 
bears the name of receptacle ; and it not only serves to 
support them, but the sap being accumulated in this 
expansion, it becomes a reservoir of nourishment, and 
supplies them with food which they each convey to 
tjheir respective flowers. 

EMILY. 

Does not the Laurustinus blossom in this manner ? 
I have often observed that its peduncle spreads out into 
a number of different ramifications. 

MBS. B. 

But they do not spring from a common centre, and, 
consequently, can have no common receptacle; they 
are irregular, like the branches of a tree, and the bunch 
of flowers they support may be compared to its head. 
It is hence called a cyme or cyma. 

The peduncle often throws out small pedicels at re- 
gular distances, as you may have observed in a bunch 
of currants: this sort of cluster is called raceme or 
racemus^ and its flowers open in succession from the 
bottom to the top. 

In some pluits the flowers are placed around the pe. 
duncle on such very short pedicles that they assume the 
form of a spike or spioa. When thus disposed they 
blow in succession, so that those at the bottom of the 
tpike have withered before those at the top are unfolded. 

B 4 
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Plain tain blossoms in this manner. In other plants 
the flowers are crowded stiU more closely around the 
peduncle^ and form an ear : such is the mode of flower- 
ing of com and grasses; in others they grow in clusters 
or irregular hunches like the vine. In many trees the 
peduncle assumes the form of a ^ike, artiotdated with. 
the branchy and covered with the remains of degea-^ 
erated bractes^ resembling scales^ under each of which a 
flower lies concealed : the hazel^ the willow^ the alder^ 
and the hornbeam^ blossom in this manner. 

EMILY. 

Though I am very fond of flowers^ I have paid so 
little attention to their manner of flowerings that I was 
not at all aware they afforded so great a variety. 

JiCRS. B. 

I am far from having enumerated them all, for every 
diflPerent mode in which the pedicels diverge from the 
main stem, and which produces a diflerent arrangement 
of flowers, bears its own peculiar name : but the whole 
is included in the term inflorescence^ which expresses 
the various modes in which the stem of a flower is 
divided, and, consequently, the arrangement of the 
flowers upon it. 

Plants blossom at regular periods ; varying, however, 
according to the temperature of the country ia which 
they grow, and the vicissitudes of the season. Linnaeus 
formed a register of the season of flowering of different 
plants, which he called the Calendar of Flora, but no 
allowance being made for these modifications, it is very 
imperfect. 

EMILY. 

I have observed that there are some trees which re- 
gularly blossom earlier than others, of the same species 
and in the same situation : whence does this arise ? 

MRS. B. 

It is not ascertained ; but as every peculiarity of an 
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individual plant is preserred when it is propagated by 
layers^ slips^ or grafts, advantage has been taken of this 
anomfdy to produce early vegetation. Mr. Knight, by 
Carefully selecting those potatoes which first sprouted 
for replanting^ obtained in the coarse of a few years 
plantations of potatoes v^ry considerably earlier than the 
usual season. 

' In hot climates the fig-tree produces two crops of 
fruit ; and it is in some countries necessary to acceler- 
ate the ripening of the firsts in order to leave time for 
the second to come to maturity in due season. With 
this view, the peasants in the islands of the Archipelago, 
where this fruit abounds, bring branches of wild fig- 
trees in the spring, which they spread over those that 
are cultivated. 

EMILY. 

This is, no doubt, the same process as that of the 
fructification of the palm-trees in Persia. 

MRS. B. 

It was long supposed to be so ; but it is now ascer- 
tained that the cases are quite different, the only use of 
these wild branches being to serve as a vehicle to a pro- 
digious number of small insects, called cynips, which 
perforate the figs in order to make a nest for their eggs, 
and the wound they inflict accelerates the ripening of 
the fruit nearly three weeks, 

EMILY. 

Does the insect produce this effect by the injection of 
some stimulating fluid into the wound it makes, or is it 
owing to the growth of the eggs it deposits ? 

MBS* B. 

The precocity does not appear to result from either 
of these causes : it is, indeed, not well accounted for ; 
but I should think it may probably result from the 
punctures of the insects, impeding the free course of 
the^ sap, and producing, like the annular section, an 



250 THE FLOWER. 

accumulation of sap in those parts^ whichj^ by affording 
additional nourishment to the neighbouring buds^ acce- 
lerates their deyelopement. 

Have you not observed that fruits which are worm- 
eaten ripen earliest ? 

EMILY. 

Yes ; but I thought that the worms attacked those 
which were first ripe. 

» 

mks. b. 

I do not allude to the external attacks of worms and 
insects^ but to the maggots produced within the fruit ; 
and the nest of eggs^ whence they drew their existence^ 
was in all probability the cause of the precocity of the 
fruit. 

Means may also be taken to retard the period of blos- 
soming : too much nourishment is injurious at that 
season, and sometimes wholly prevents it. Much water 
is also prejudicial: the water is drained from rice 
plantations when the rice is in flower ; and the water- 
ing of gardens in blossom should also be diminished^ 
Snow late in the spring has, in mountainous countries, 
been known to retard the flowering of corn till the fol- 
lowing year. 

It is remarkable that the conveyance of plants from 
one country to another appears to accelerate the period 
of flowering ; for plants brought from foreign climes 
blossom earlier than usual, the flrst year of their emi- 
gration. 

CAROLINE. 

That is very singular. Can it be owing to the ex- 
citement produced by the motion of the carriage ? 

EMILT. 

Or may it not rather be attributed to the total cessa^ 
tion of vegetation during the journey, when the plant is 
confined by packing, and the consequent re-action whieh 
takes place on its being replanted ? 
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It is a point very difficult to explain. 

It frequently happens that^ after blossoming, the 
fruit perishes from debility. An annular incision of 
the bark (which you may recollect arrests the cambium 
in its descent) increases the vigour of the blossoms by 
awarding them more nourishment ; but the ring, when 
made for this purpose, should be very narrow, in order 
that the upper and under edges of the severed bark 
may re-unite when this superabundance of sap is no 
longer required in the upper part of the plant. M. 
Lancris makes the zing of such narrow dimensions, that 
the separation of the bark lastb only during the flower- 
ing of the plant ; at the end of which period, the pro- 
tuberance at the upper edge of the bark having swelled 
out, till it reached the lower edge, and being still soft, 
the contact and gentle friction produced by the con- 
tinuance of its swelling, occasions it to burst : it then 
amalgamates with the lower edge, when the wound is 
healed, and the general circulation restored. 

CAROLINE. 

That is to say, that the upper edge of the bark grafts 
itself upon the lower edge ? 

JbESS. b« 

Precisely so. This operation has been performed on 
the vine with some success ; but these experiments have 
not been sufficiently extensive for their general results 
to be relied on. Its effects on fruit-trees, we have 
already observed, is very precarious : the branches of 
fruit trees not being completely lopped every year, like 
those of the vine in vineyards, they are liable idti- 
mately to suffer from the derangement of the circu- 
lation. It answers better with fruit-trees whose seeds 
are pips, such as the apple and the pear, than with 
Sttch as have stones and kernels, like the peach and the 
apricot, because, when the incision is made, the latter 
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exude a gummy juice, so that they are liable to lose 
more than they gain by the operation. 

There is another cause which frequently prevents the 
fruit from being formed. It is when water falls upon 
the stamens: this makes them burst before the due 
season, and the pollen, instead of being shed upon the 
pistil, is lost Rain, and even a heavy mist, the latter 
of which, still more than the former, insinuates itself 
into the flower, very frequently produces this effect. 

CAROLINE. 

But all blossoms are exposed to mists and showers : 
how then can any fruit be set ? 

Sues. B. 

It is evident that Nature has decorated plants with a 
much greater number of blossoms than she designed to 
convert into fruit, for the plant would have no means 
of bringing so great a quantity to maturity. Look at 
an apple or a cherry tree in blossom, and you will ob- 
serve, that were every flower to produce a fruit, not 
only would it be impossible for ^e tree to nourish so 
great a crop, but even its branches would be unable to 
sustain them. Therefore, though every shower may 
destroy, or rather prevent, the formation of a quantity of 
fruit, it would require heavy and continued rains to 
prove fatal to the whole. This, however, sometimes 
happens, particularly to the vine, which, in wine coun- 
tries, is a very serious calamity. 

I have still some further observations to make on 
flowers, but I think you have learnt as much to-day as 
you can well remember; we will, therefore, reserve 
what remains to be said on them till we meet again. 
In the mean time, you may refresh your memory on 
what I have taught you by examining this drawing 
[Plate 1.3, in which the various organs of a plant are 
delineated in the representation of a pea. 

This second drawing [Plate II.] represents a plant of 
the class of Monocotyledons of the liliaceous family, in 
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which it is a disputed point whether the coloured part 
of the flower is a corolla or a calyx. 

EMILY. 

It has, surely^ much more the appearance of a corolla 
composed of six petals^ than of a calyx consisting of 
six folioles. One of these two organs^ dien^ is wanting 
in this family ? 

MRS* B* 

In order to avoid error by deciding which of them it 
is^ botanists call the coloured part of a flower of this 
description a perigone, or perianth^ composed of one or 
more pieces ; that of the tuhp has six. 
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CONVERSATION XVIII. 



ON COMPOUND FLOWERS. 



OABOLINE. 

I HAVE been studying your drawings, Mrs. B., and 
imagined that I understood them perfectly ; but when 
I attempted to make out the several parts on a real 
flower, I am sorry to say that I found myself quite at 
a loss. 

MBS. B. 

What flower did you choose for this purpose, my 
dear? 

CAROLINE. 

I was, perhaps, too confident of my powers of dis- 
cernment, for I selected one that had a totally different 
appearance from the pea or the tulip : it was a China 
Aster. I made out a calyx and a corolla, but the rest 
was all perplexity. 

MRS. B. 

You have fallen into ah error which many botanists 
have done before you : you took the China Aster for a 
single flower, whilst it is an assemblage of flowers, 
called in botany a head. 

This class is so extensive as to constitute no less than 
one-twelfth part of the vegetable khigdom. 

All flowers which shoot in numbers from a common 
receptacle are called heads. The flowers analogous to 



ON COMPOUND FLOWERS. ^55 

leaves without petioles are said to be sessile; sach are 
the scabious^ the daisy^ the camomile^ &c. The China 
Aster belongs to a particular family of this class, called 
Syngenesiay which is distinguished from all the others 
by the peculiarity of its anthers cohering together^ so as 
to form a tube around the style^ and it is this pe- 
culiarity which constitutes the compound flower. 

OABOLINE. 

Then all heads of flowers are not compound flowers ? 
and yet^ from their being composed of a great number 
of flowers united in one receptacle^ they seem to deserve 
that name. 

MBS. B. 

No ; this appellation is reserved for the family of 
Syngenesia^ in which every little flower which forms 
the head is of a compound nature from the cohesion of 
their anthers in the tubular form. 

Here is a China Aster I haye just gathered : let us 
examine it. [See Plate III.] The stem [or peduncle 
is terminated by what you call a flower^ and what / 
call a head of flowers. The extremity of the peduncle, 
you see, expands into a white disk, called a receptacle, 
analogous to the receptacle of the umbel, and in this 
all the florets are inserted. This disk is not only the 
basis on which they rest, but it also contains their food. 
In the China Aster it is flat, but in many other plants 
of the same family it is more or less convex: it is 
sometimes as thin as a sheet of paper, as in the Scor- 
zonera ; at others, it is very fleshy, as in the artichoke. 

EMILT. 

Is it not the bottom of the artichoke on which the 
choke rests, and which is so good to eat ? 

MRS. B. 

Yes. Around the receptacle of the China Aster you 
see there are a considerable number of small green 
leaves, or bractes. 
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CAROLINE. 

That is what I sapposed to be the calyx. 



It is, indeed, a sort of calyx common to the whole 
head; bat as each floret has its separate calyx^ this 
common calyx is distingaished.by the name of involu- 
cnim^ analogous to the involacrum which surrounds the 
receptacle of the umbeL 

EMILY. 

There seems to be a considerable resemblance be- 
tween the umbel and the head of flowers ? 

MBS. B. 

That is very true. Were the branches of an umbel 
to be so extremely short that they could not be dis- 
tinguished^ the umbel would be similar to a head ; and 
this is exactly the case of the Eryngtums* 

EMILT. 

The involucrum of the China Aster differs^ however^ 
in one respect from that of an umbel, the bractese of 
which it is composed being much more numerous, and 
disposed in several rings or whorls around the stem. 

MRS. B. 

That is the case with the greater number of heads of 
flowers^ but it is not uniyersal: for in the Salsafy 
(JFragopogm), the Orthanna, and several others^ the 
bractee, or, as they are more commonly called^ the 
folioles of the involucrum^ are placed in a single ring. 
When disposed in several rings, they are sometimes 
equal ; at others, vary in size : they are sometimes 
curled up ; at others, spread out. Some are soft, others 
scaly ; and there are some which terminate in a species 
of thorn or prickle, as in the thistle. These varieties 
in the nature of the folioles serve to distinguish the 
numerous classes of head^ offlotoers. 
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But to return to our China Asters. You see all 
these little yellow parts in the centre of the head ; and 
the violet leaves which spread out around it ; they are 
each of them distinct flowers. 

EMILY. 

Is it possible ! Such a concourse of tiny flowers^ so 
closely crowded together in the centre; and these ap- 
pear totally dilBferent from the violet-leaves^ which you 
also call flowers. 

MBS. B. 

They are far from being so difierent in their struc- 
ture as you would imagine from their appearance. In 
the China Aster^ and in several other of the Syngenesia^ 
the florets are not separated from each other by any 
intervening body ; but there are some plants of this 
family, such as die endive, the artichoke, and the camo- 
mile, whose florets are separated by a species of small 
bractese, which have been called palia or chafi^, and 
which shoot up from beneath each floret. These bractese 
are sometimes of a scaly nature, and sometimes they 
assume the appearance of bristles or hairs. The choke 
of the artichoke, before the blossom is developed^ is of 
this description. 

BMILT. 

I do not remember to have seen the artichoke in 
flower ; but I will certainly examine it when it is in 
blossom. 

MBS. B. 

Let ns now examine one of these little yellow florets, 
in the centre of the head of the China Aster [Plate III.] : 
with the assistance of this magnifying-gUsi^ you will be 
able to follow me as I describe the difierent parts. Ob- 
serve, firsts this white spot, which forms the basis of the 
floret : it consists of the tube of the calyx, and contains 
the ovary or seed-vessel to which it adheres. 

s 
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OABOLINE. 

The external part of this tiny tube^ then, is the calyx^ 
and t^e internal part the ovary ; but what are those 
little hairs which crown the tube^ and grow from either 
the calyx or the ovary^ I know not which ? 

MRS. B. 

They proceed from the margin of the calyx, and 
had there been room for their developement would 
have become the sepales or leaves of the calyx ; but. 
being checked in their natural growth by the pressure 
of the adjacent florets they assume this singular ap- 
pearance. 

EMILY. 

The calyx may perhaps be stinted in its growth for 
want of food^ aa well as for want of room. 

HBS. B. 

That, no doubt, also concurs to check its growth ; 
but the elongated form which the edges of the calyx 
assume, is chiefly owing to pressure. In some heads, 
in which the florets are not so crowded as in the China 
Aster, the calyx wears a more natural appearance^ 
being shaped like a cup, and of a membranaceous 
texture; in others it resembles small scales. In the 
present instance, and in most compound flowers, the 
calyx consists of a species of hairs, either separate or 
glued together. This was formerly considered by 
botanists rather as an appendage to the calyx than 
forming that organ, and was distinguished by the name 
of tuft or pappus; and though this name applies literally 
only to hairs, it has been extended l^ analogy to all 
die various forms which the calyx is capable of as* 
Burning. 

CAROLINE. 

But this little feathery tuft appears much mote orna- 
mental than useful : sepdes, under such a form^ cannot^ 
I think, aflbrd any protection to the flower ? 
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MB& B. 

The florets, being so dose together^ require no pro- 
tection from the calyx : this organ is, therefore^ con- 
verted to another use : under the form of a tuft it first 
assists the fruit to disengage itself from the inyolucrum, 
and then transports it to a distance ; for the pappus or 
tuft remains upon the fruit after the blossom has fallen. 

There are some few compound flowers the calyx of 
which is not at all elongated, and which, consequently, 
have no pappus ; in order to disengage itself from the 
inyolucrum, die seed is furnished with other means of 
separating itself from the parent-plant. Sometimes the 
receptacle rises up after the blossom is over, to force 
out the fruit ; at others, the weight of the head, when 
it is mature, bends the pedunculus, and the seeds fall 
to the ground. 

OAROUKE. 

You speak sometimes of the fruit, and sometimes of 
the seed, which the tuft wafts away : do you mean to 
use these terms indifferently, or have they each of them 
a distinct meaning ? 

I said that the small body, to which •the tuft was at- 
tached, was composed of the ovary and the calyx. The 
ovary contains a single seed, 'which has its own par- 
ticular covering, called Spermoderm. 

BMIXV. 

Then the single seed of each little flower is wrapped 
up in three coverings, adhering to each other — the 
spermoderm, the ovary, and the calyx ? 

MRS. B. 

In some compound flowers, these three coverings are 
distinctly seen ; in others they are only supposed to exist 
by analogy, without being actually visible. These three 
integuments, soldered together, form a peculiar species 

8 2 
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of fruity which was fonnerly caDed a naked seed^ but is 
now disdngoished by the name of A^Aenium, 

In some £unilies (sach, for instance as the Epih- 
hiumM and the Apoetnumt,) small feathery tofts are 
attached to the seed, instead of forming the calyx ; they 
then bear die name of Comay to disdngoish them from 
the pappus : though diiierent in their origin, their pur- 
pose is the same. But we are digressing from our China 
Aster. 

EMILT. 

Plray let us return to it ; for it has become very in- 
teresting, since I have learnt how much there is in those 
little things which yon call florets. 

MBS. B. 

Above the ovary, and within the pappus, you may 
perceiye a yeUow tube, tenninated by five small teeth, 
this is the corolla. If you slit it up with the point 
of a penknife, and look very dose, you will see five 
little stamina: they have each their filaments, which 
appear to grow out of the tube of the corolla, and each 
of them is terminated by an anther. 

CAROLINE. 

I can only see one anther. 

MBS. B. 

Because the five anthers adhere together, so as to 
form a cylindrical tube, through which passes the style, 
the extremity of which spreads out into two small 
branches. It is this tube which constitutes a charac- 
teristic distinction of the compound flower. It opens 
internally by two small slits. The style is also fur- 
nished with a peculiar species of stiff hairs, called 
sweeping hairs; being designed to sweep the pollen 
from off the anthers, so as to make it fall upon the 
stigma. 
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EMILY. 

How wonderful that a little yellow atom^ which I 
scarcely thought worth ohserving, should contain so 
great a variety of curious organs ! But we have not done 
yet with the China Aster, Mrs. B. We now under- 
stand the structure of the yellow. central florets, but the 
purple ones which form the circumference are totally 
different. They have no resemblance to the central 
florets, either in shape or colour, and look exactly like 
long narrow leaves cut at the end into fine small 
teeth. 

» 

MRS. B. 

Though apparently so dissimilar, you will find, upon 
examination, that they have the same origin. Pull out 
one of these violet leaves, and you will see that the ex- 
tremity by which it is attached to the receptacle is 
not flat, but round and hollow, in the form of a tube. 
Now suppose it to have been originally one of the 
little yellow tubular florets which, having grown to a 
considerable length, splits open laterally, and spreads 
out, it would assume the form of a narrow strap, which 
you see it now wears. It has hence acquired the 
name of ligulate florets, ligvla being the Latin name for 
a strap. 

EMILT. 

Do you mean to say that these purple leaves which 
surround the head were once yellow florets like those in 
the centre ? 

MRS. B. 

That is the fact; and if you examine the yellow 
florets which are contiguous to the purple ones, you may 
detect some of them undergoing this transformation: 
they are larger and more developed than those nearer 

8 3 
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the centre^ and die teeth of some of them are beginiiing 
to aasmne the Tiolet tint. 



It is, indeed, a most singular metamorphosiB ; bat 
how do you acooont for their change of colour ? 

MBS. B. 

I am not com pete nt to answer that question ; but it 
is in all probability owing to the greater exposnre to 
light and air, and probably to a consequently greater 
degree of eraporation and deposit of carbon. Here is a 
donUe China Aster, which is composed wholly of ligu- 
late florets ; all the yellow florets having, by the force 
of cultiTation, undergone that change which naturally 
takes place only with those situated at the circumference 
of the head. A double flower is, you know, \fy botanists 
considered as a monster, unable to bear fruit ; and if 
you examine these florets attentively, you will see that 
they have no stamens ; and even the style often appears 
imperfect, the corolla having absorbed the sap which 
would have enabled tbem to develope these organs. 
Florets of this description, therefore, yield no seed, and 
when a head is entirely composed of them, it is in- 
capable of propagation. 

CAROLINE. 

Here is a scorzonera which has only flowers of this 
kind, and yet it produces seed. 

MttS. B. 

This is no monster, but a head in its natural state, 
its florets having both stamens and styles. Compound 
flowers exist in three different states: — the head is 
sometimes composed entirely of tubular florets ; the 
artichoke and the thistle are of this description : they 
are caUed floscuhus, and, with some few peculiar ex- 
ceptions, all the florets yield seed. 
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A second state is when the head is composed entirely of 
ligulate florets, having stamens and styles ; these form the 
class called lAguktte, or^ as they are sometimes^ though 
less properly, called, Semiflosculous. .The scorsonera and 
die endive belong to this class, and all the florets yield 
seed. In the third state, the florets in the centre of the 
head are tabular, and those at the circumference flat or 
ligulate : these are denominated Radiate, The dahlia, 
the aster (including the China aster), the camomile, the 
daisy, and many other plants, are comprehended in this 
division. The central florets generally yield seed, while 
the lateral ones are barren. 

EMILY. 

But under what head do you class this China Aster, 
which consists wholly of ligulate florets ? 

MBS. B; 

Monsters are discarded by botanists from all classes. 
These varieties of structure, combined with those which 
exist in the receptacle, the involucrum, and the pappus, 
have enabled botanists to separate and divide into classes 
the numerous compound plants which are spread over 
the face of the globe. There is also a fourth state of 
compound 'flowers, in which the corolla is divided, into 
two lips : they are called Labiate florets. But I shall 
not enter into any details on this class, as it is found 
only in America, and is very rare in the botanical gar- 
dens of Europe. 

EMILY. 

I am glad that you spare my memory ; for I fear 1 
shall have some trouble to recollect aU you have taught 
me concerning those which grow in Europe. 

MRS. B. 

I assure you that I have endeavoured to make the 
subject as easy as I could, and have omitted many dif- 
ficidt parts ; but in this case, as in every branch of 

8 4 
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botany^ you will understand clearly only by seeing with 
your own eyes. Analyse the compound flowers you 
meet with ; and when you liave examined a few^ you 
will comprehend them better than all my explanatimis 
will enable you to do. I do not pretend to make you 
adepts in botany ; I merely wish to direct your attention 
to the observation of the works of Nature : they will 
speak for themselves, and in a language far more elo- 
quent than I possess. 
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CONVERSATION XIX. 



ON FRUIT. 



MRI. B. 

It is now time for us to take leave of flowers^ and turn 
our attention to the fruits which they produce; in 
which state the seed may be considered as entering into 
a second stage of existence. 

After the flower has performed its office of fructifying 
the seed^ the petals, and every organ which is not des. 
tined to become a part of the fruit, wither, and fall off. 
In the mean time, the ovary grows, and graduaUy 
assumes the appearance of a fruit. 

EMILT. 

Is the fruit, then, formed from the original little leaf 
which so carefully guarded the seed when the flower 
was in blossom^ and which you called a carpel ? 

MRS. B. 

Yes ; when it assumes the form of fruit, it is fre- 
quendy called by botanists a pericarp, 

CAROLINE. 

But I suppose it retains the name of seed-vessel, 
since it contains the seed in the fruit as well as in the 
flower ? 

MBS. B. 

Certainly. Now let us take, for example, one in 
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which the form of the original leaf is not wholly oblite- 
rated — this pod of a pea, for instance : yon may plainly 
see that it consists of a leaf doubled over the seeds^ with 
its edges united. 

EMILY. 

This pod, which is very young, is almost flat ; but 
here is a larger one^ which is become convex^ in order 
to make room for the growth of the peas ; the older it 
growBi, the more it loses the form and appearance of a 
leaf. 

OABOLINE. 

In shelling peas^ I have observed that the pod readily 
opens where the edges of the leaf have been soldered 
together ; but if you attempt to sever the pod at the 
opposite seam, which I suppose forms the midrib of the 
leaf, it is much more difficult. 

UBS. B. 

You are mistaken there, my dear ; for, in shelling 
peas, the pod is opened by splitting asunder the midrib 
of the leaf. When the pod b ripe, this lib opens of 
itself^ and the opposite suture or seam, formed by the 
soldering of the edges of the leaf, also gives way ; so 
that the pod is separated into two halves or valves, and 
the seeds detach themselves and fall to the ground. 
This is a natural mode of opening, for the purpose of 
shedding their seed, which is common to a great num- 
ber of pericarps : it is called dehiscence, 

CAROLINE. 

Then the peas, which I thought had been attached 
to the midrib of die leaf, must grow from its margin :. 
ihat seems very singular. Is there any instance of 
leaves, in their common state, bearing seeds thus ? 

MRS. B 

There are some fe^ leaves which possess this extra- 
ordinary property : but what they bear are not seeds. 
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but germs^ susceptible of becoming young plants^ and 
these are situated on its margin^ like tbe seeds in a 
carpel. This stracture is found in the Bryophyllum 
and in the Malaxis paludosa, a little plants growing 
occasionally in bogs in this country. 

CAROLINE. 

Well^ it is not very difficult to comprehend that a 
leaf may be converted into a pod^ which you botanists 
dignify with the name of fruit ; but I cannot conceive 
how you can metamorphose a leaf into what we 
ignorant people call fruits ; such as an apple^ a cherry, 
or a plum* 

With a little farther explanation^ I hope I shall be 
able to accomplish this. Do you recollect the structure 
oi a leaf ? 

EMILT. 

It has a smooth upper surface, and an under surface 
more porous, of a rougher texture^ and generally downy 
or hairy. Between these surfaces lies the pabulum^ a 
softer body, consisting of an expansion of the cellular 
system, and this is traversed and intersected by the 
fibrous vessels which iotm tbe ribs of the leaf. 

JftAS* B* 

Extremely well. In the pea-pod these several parts 
are distinguishable. The leaf is doubled upon its upper 
urface, so as to render the under surface external. 

EMILT. 

The most porous surface must^ of course, form the 
outside of the pod, otherwise the stomas could be of 
no use. 

MRS. B. 

This is the case not only with the pea but with all 
carpels. The external siurface of the pod takes the 
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name of epiearp; and the thin delicate skin, which 
lines th^ interior of the pod, and is formed from the 
upper surface of the leaf, is called endoearp ; while this 
soft intermediate layer, consisting of the pahulnm of 
the leaf, is denominated mesocarp, 

CABOLINB. 

Oh, what hard words to rememher^ Mrs. B. ! 

MRS. B. 

Ton will, perhaps, he ahle to retain them more easily 
if I explain their derivation : carpos is the Greek word 
for fruity and epi for upon or over. 

CABOLINE. 

That clears up the whole difficulty : for it is easy to 
understand that epiearp signiBes the outside skin which 
is upon the fruit ; endoearp the inside skin ; and mew- 
carp, no douht, means the middle suhstahce hetween 
the two. Now, if you will he so good as to tell me the 
derivation of the word peri, I shall not forget the mean- 
ing of pericarp. 

MIM. B. 

Peri signifies ahout or around; so pericarp means 
ahout or around the fruit. According to this definition, 
the seed alone is considered as the fruit ; hut, in the 
usual acceptation of hotanists, the pericarp itself con^ 
stitutes the principal part of the fruit. 

A leaf, forming a carpel or pericarp, may he folded 
in a variety of ways, either cylindrical^ or in the form 
of a cornucopia, or douhled a littie convex like a pod ; 
hut, however diversified the shape of the fruit, it results 
always from the manner in which the leaf was origin- 
ally folded, when it first hudded. 

Now^ into what sort of fruit do you wish that I 
should convert one of these pericarps ? 
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GABOLINE. 

You speak with the same confidence^ Mrs. B.^ as if 
you were going to perform the metamorphosis with a 
fairy's wand ; and make me expect to see it accom- 
plished with the same facility Uiat the pumpkin was 
converted into a coach for Cinderella. However 'I shall 
endeavour to increase the difficulty of your task^ hy 
making choice of a fruit which hears no kind of re- 
semblance to a leaf — a peachy for instance. Will 
it not require the utmost effort of your art to effect this 
transformation ? 

» MRS. B. 

Far from it ; for the peach is one of the most simple 
of fruits : it resemhles the pea-pod, in heing composed 
of a single carpel^ hut it is still less complicated^ for the 
carpel contains hut one seed — the kernel within the 
stone. . The skin is the epicarp. Do you not recognise 
the hairy cuticle of the under surface of the leaf in the 
downy skin of the peach ? Then the cellular texture 
of the pahulum^ ahsorhing a great quantity of sap, and 
swelling out as it grows, forms the fleshy substance of 
the fruit : — this is the mesocarp. Finally, the upper 
surface of the leaf being, in a great measure, deprived 
of moisture, and starved, as it were, by the voracious 
appetite of the mesocarp, its fibres contract, become 
tough, then indurated, and are at length converted into ' 
a sliell or hollow stone, which affords most secure shelter 
for the seed : — this is the endocarp, 

CAROLINE. 

What a very curious transformation ! Every vestige 
of the ribs of the leaf is obliterated in the fruit ; but 
traces of contraction of the endocarp are discernible in 
the seams and wrinkles with which the stone is covered. 

EMILY. 

There are also indications of its being composed of 
two valves, for a sharp instrument will split it open, 
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and divide it into two parts, and, when it is diseased^ 
it separates of itself. Then the curved indentnie, 
which runs along the peach on one side, I think, points 
out the seam of the carpel. And pray, Mrs. B., are 
not apricots, plums, and cherries, formed in the same 
manner } 

HSS. B* 

Yes, and all other stone fruits. This class is distin- 
guished hy the name of Drupe or Drupa : among these 
you will, perhaps, he surprised to hear that the almond 
and the cocoa-nut are classed. 

ElIILT. 

They certainly hear very little apparent resemblance 
to stone fruits, being wholly destitute of a fleshy meso- 
carp. 

MBS. B. 

In these dry drupes, the mesocarp assumes the form 
and texture of coarse thready fibres, which form the 
External covering of the nut : the endocarp is the hard 
woody nut, and the smooth skin with which it is covered 
is the epicarp. 

CAROLINE. 

Who would ever have imagined that the flesh of the 
peach, so delicate and luscious, and the coarse fibres 
which enclose the almond, had both a similar origin ! I 
suppose, then, that it is the almond which absorbs the 
chief part of the nourishment, since the whole of tlie 
pericarp is so dry and meagre ? 

Yes ; and in dry drupes it is the almond or seed 
which we eat instead of the mesocarp. 

EMILY. 

I suppose .that the apple and the pear derive their 
fleshy substance, like the peach, from the swelling out 
of the mesocarp. 



OK FBVIT. 271 

MBS. B. 

No^ this is not the case ; for the apple and pear are 
quite of a different description from the drupe. But 
do not let us proceed too fast^ and hy degrees I hope I 
shall he ahle to make you comprehend them all. I 
hegan hy selecting the most simple cases^ in order to he 
well understood : we must go on upon the same plan : 
for in natural science we cannot, as in chemistry^ make 
experiments which gradually lead us from the simplest 
to the most compound combinations ; but Nature makes 
these experiments for us^ and our business is only to 
arrange the combinations she exhibits in methodical 
order. We have hitherto confined our observations to 
fruits formed of a single carpel ; but it is not difficult 
to conceive that a fruit may be composed of several 
carpels. Take, for example^ this Peeony: it consists 
of a number of carpels^ each of which exactly resembles 
a pod. You recollect my telling you that the pistil of 
a flower was commonly formed of several carpels : 
such flowers will produce fruits with a similar number 
of carpels. 

CABOLINE. 

Oh yes : and I recollect your saying that this was the 
case with the apple and the pear. 

MBS. B. 

A little more patience : we are not yet arriyed at the 
apple and the pear. 

EMILY. 

But cannot you show us some other fruits similar to 
that of the poeony? for I see it is only by natural 
specimens that we can understand the curious trans- 
formation of flowers into fruits. 

It is very true, that it is necessary to observe the 
flower in order to understand the conformation of the 
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finit. Here is an apocynum : its flower bears two car- 
pels, which differ but little from a pod : these carpels 
are distinguished by the name of /oUicies. Here is an. 
other example : it is a yariety of the cherry^ which, in- 
stead of bearing a single drupe like the common cherry^ 
bears severaL 

We will now piooeed another step, and examine the 
raspberry : this fruit consists of a considerable number 
of small fleshy carpels^ all of which result from a single 
flower. It resembles an aggregation of small drupes. 

EMILY. 

The number of carpels^ then, I see^ offers no diffi- 
culty : a flower may bear one carpel, like the pea ; or 
two^ like the apocynum ; or five, like the poeony ; or a 
still greater number^ like the raspberry. 

MBS. B. 

Certainly. Now, examine this long narrow pericarp 
of the wall-flower : of what number of carpels do you 
suppose it consists ? 

OAROIJNE. 

Of only one, for it is a pod similar to that of the pea 
or the bean ; — but no, on opening it, I perceive that a 
thin partition runs down the middle, which divides it 
into two cavities^ and that there is a row of seeds in 
each. This pod must therefore consist of two carpels 
growing together, so as to form but one fruit. 

MRS. B. 

Pericarps of this description are not called pods but 
nliques. The pod belongs to leguminous, the silique to 
the cruciform family. 

EMILY. 

We have seen many instances of the organs of flowers 
being soldered together : the petals, for instance, are 
frequently united so as to form a corolla of a single 
piece ; the stamens often cohere together by their fila- 
ments ; the anthers are united so as to form a tube in 
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compound flowers ; and it is not more difficult to con- 
ceive that several carpels should be soldered together^ 
and form frtdts^ having different cavities or cells for 
seed. 

MRS. B. 

You may consider it as a law of Nature^ that the 
number of cells for seed contained in a fruit implies the 
number of carpels soldered together in its formation. 
This law, however, admits of exceptions, which require 
some further explanation. The carpels, you know, con- 
sist of folded leaves : if these reach to the centre of the 
fruit, the cells will be complete ; if they reach but half 
way, the centre will be hollow and empty ; for the par- 
titions formed by the folding of the leaves will only 
reach half way ; of this the poppy is an instance. If 
the leaves be still less folded, they will spread out in 
growing, and the fruit, though composed of several car- 
pels, will only have one cell : the melon is an example 
of this kind. 

EMILT. 

How, then, can you distinguish a fruit that has but 
one cell for seed, because it is formed but of one carpel, 
from a fruit that has but one cell, though originally 
composed of several carpels ? 

CAROLINE. 

I think I can explain that. When the fruit consists 
of one carpel only, the seed will be placed in a row on 
one side of the carpel ; but when it consists of several 
carpels, there will be as many rows of seeds as there are 
carpels, since each bears its row of seeds. 

3f RS* B. 

You are right; but recollect that each row, though 
apparently single, is in fact a double row, the seeds being 
attached alternately to each valve of the carpel. 

Well, now that you have seen and understood the 

T 
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result of the toldering of carpels togedier^ md the effect 
of the leaves, of which they ne composed^ bemg more 
or less folded or cnrred inwards, you may readily con- 
ceive that such difierences are sufficient to account fcac 
the various forms of fruits. 

When the carpels are vertidllate, that is to say^ 
atuated around a common axis, mr a Htde column 
(called columeUd)y the division ai the carpels often com. 
pletely disappears externally^ and the fitdt assumes a 
spherical appearance ; hut if the convexity of the car- 
pels he greater than that of the whole fruity each carpel 
protrudes externally, forming a rih, such as those of ^e 
honse-Ieek. 

EMILY. 

The shrub, which is dignified with the name of 
p£ony-tree, has the carpels of its fruit enclosed in a 
sort of membrane, which covers them completely. 

MRS. B. 

This membrane, according to the celebrated Mr. 
Brown, appears to be a prolongation of the Torus, or 
base of the stamens, which gfows over the carpels^ and, 
in some instances, adheres to them ; but this species of 
conformation is very rare. One that is much more 
common, but also more complicated, is when the carpels 
not only cohere together, but are also soldered with the 
calyx ; so that when the blossom falls, the fruit which 
grows is composed of the carpels and the calyx, forming 
a single body. 

EMILT. 

This must produce a fruit of a very singular appear- 
ance. 

MRS. B. 

Not so much so as you imagine : for the apple and 
the pear are of this description. This mode of growing 
can be easily understood when the fruit is traced from 
its primitive ^stence in the flower ; but I can give you 
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an infallible test to know whether the fruit, when already 
grown, is of this description. You see the eye at the 
top of this pear : it is formed by the remnants of the 
sepals^ or l^ves of the calyx ; and whenever you see 
such an eye at the summit of a fruity you may be as- 
sured that it consists of the carpel and the calyx soldered 
together. All fruits whose seeds are pi^, are of this 
nature^ and are distinguished by the name of Pome, 

EMILY. 

The quince, I am sure^ then, consists of the calyx 
aoldered to the carpels, for it has a very large eye : but 
is the medlar also of this description ? — it has a con« 
siderable opening at the top; somewhat resembling an 
eye. 

MRS. B. 

Yes; and the aperture results from the calyx not 
completely covering the carpels : these^ therefore, are 
visible between the teeth> or indentures^ which terminate 
the calyx. 

EMILY. 

I see that the metamorphosis of a flower into a fruit 
is in many cases a very complicated afiair^ and not so 
easy to understand as I had imagined from your first 
explanation. Is it the calyx which forms the skin^ and 
the pericarp die flesh of the pome ? 

MBS. B. 

It is difficult to distinguish these organs^ when cohering 
togethw. The calyx, however, being external, must 
naturally form the skin of the pome ; part of it may 
also enter into the composition of the flesh, together 
with a portion of the p^carp. The heart, or core of 
^e pome, consists of the endocarps of five carpels, each 
containing two seeds or pips. 

* EMILY. 

The orange has no eye; otherwise I should have 
thought it had been a fruit of a similar construction. 

T 2 
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MRS. B. 

Far from it : tbe orange is a piilpy> not a fleshy fruity 
like the pome or the drupe. Now pulp does not^* like 
fleshy result from the growth of the mesocarp^ hut is a 
peculiar succulent substance^ situated inside of the car- 
pels : those of the orange consist of the quarters into 
which the fruit may be easily divided when the rind is 
peeled ofi^, and the seeds are imbedded in the pulp con- 
tained within them. 

CAROLINE. 

True : they are not lodged in a core^ like the apple 
or the pear ; not in a shell or nut^ like the peach or die 
plum. But might not a fruit have both flesh and pulp? 

Yes ; the quince is an instance of this combination : 
the flesh is^ like that of the pear^ situated outside the 
■core or cells containing the seeds^ and within those cells 
the quince contains pulp ; but this species of compli- 
cation is not common. 

CAROLINE. 

And pray^ under what head do you class those fruits 
in which the seeds are promiscuously situated, such as 
the gooseberry^ the currant^ and the grape ? 

MRS. B. 

They are distinguished by the name of Bacca, or 
berry : in these the mesocarp is soft and succulent. 
Although the seeds are attached to the endocarp^ yet 
the latter is obliterated when the fruit is ripe. A straw- 
berry is not properly so called^ because it does not be- 
long to the class of berries. It consists of a fleshy 
substance^ formed by the expansion of the summit of 
the pedunculus^ in which the several parts of the flower 
are inserted^ and which we have called the torus. The 
small grains which you see upon its surface are so many 
little carpels^ each of which contains a seed. 
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CAROLINE. 

They are so small and dry that they look like naked 
seeds. 

MRS. B. 

The pericarp fits closely to the seed^ so that they 
seem to form bat one body : but they may, thus united^ 
be considered as so many distinct little fruits, imbedded 
in the soft substance of the torus. 

CAROLINE. 

They would be very little appreciated as such^ were 
it not for the delicate flavour of this soft substance. 

IIRS. B. 

These little grains^ though dry^ are analogous to the 
small fleshy spherical bodies which form the raspberry; 
and the white conical substance which remains upon 
the calyx of the raspberry, after the fruit is pulled off*^ 
is analogous to the fleshy substance of the strawberry ; 
for they both result from the growth of the torus. 

CAROLINE. 

With this difference; that in the one' it is the torus^ 
in the other^ the berry^ or true fruit, which is good 
to eat. 

EMILY. 

And is not the torus, on which the raspberry grows^ 
analogous to the stalk which traverses the mulberry ? 
For these two fruits bear a great resemblance to each 
other. 

MRS. B. 

You are falling into an error to which every one is 
liable who judges from the appearance of the fruit 
without hating previously studied the flower. If you 
examine the blossom of the mulberry, you will see that 
it consists of several small sessile flonets disposed around 

T 3 
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the axis; that each of these^ after the hlossom has 
fallen^ forms a distinct fruity consisting of the carpel 
and the calyx : these fruits heing fleshy, and sitaated 
so near to each other as to come in contact in growing, 
cohere together : so that a mulherry, which is in fact an 
aggregation of several different fruits^ proceeding from 
88 many different flowers, wears the same appearance 
as a raspherry, whidi is the resnit of different carpels 
belonging to the same flower. 

There are four degrees of complication in the com- 
position of a fruit 

First Fruits formed by a single carpel, such as the 
pea or the peach. 

Secondly. Those formed by sereral carpels, the 
produce of a single flower, like llie peony and the rasp- 
herty. 

Thirdly. Those formed of several carpels, sur- 
rounded by and soldered with the calyx, such ais the 
apple and the pear. 

Fourthly. Those formed by the aggregation of se- 
Teral fruits produced by different flowers, like the mul- 
berry. 

I will give you some further examples of fruits of the 
latter description. The cone of a pine or fir tree con- 
sists of an aggregation of fruits, produced by as many 
different flowers, having each a single seed: these 
flowers are separated by bractee, which remain after 
flowering : they grow tough and hard, and enclose each 
of the fruits as it were in a case, the aggregation of 
which forms the fir-cone. 

BMILT* 

This is a kind of fruit quite new to us ; and the cone 
of the magnolia is, I suppose, of the same description. 

JCBS. B. 

No ; the cone of the magpolia proceeds ftom several 
carpels belonging to the same flower. The difference 
is very difficult to distinguish after the blossom is over 
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aild the fniit fonned ; but is easily observed if tbe 
history of the fruit be traced from the period of bios- 
Boming. 

■ 

OAROLINE. 

It seems to me to be very difficult to avoid error on 
so complicated a subject. 

MRS. B. 

I cannot deny it ; and I will give you another in- 
stance of deceitful resemblance. Few things bear a 
grater likeness to each other than the Spanish chesnut 
(castanea vesea) and the horse-chesnut (aaculus hippo^ 
oastanum) ; yet the horse.chesnut is simply a seed^ 
while the Spanish chesnut is a fruity consisting of two 
or more seeds^ each of which has its separate envelope, 
under the form of a reddish-brown skin. The shell of 
die horse-chesnut is a capsule produced by a single 
flower. The prickly covering of the Spanish chesnut 
is an involucrum, which surrounded the several flowers. 
You see, therefore, that it is very difficult to decide 
upon the nature of the fruit without having studied the 
£ower8 whence it derives its origin. 

Another curious example of the cohesion of fruits 
produced by different flowers is afforded in the pine- 
Apple. This, which you have doubtless hitherto con- 
sidered fis a single fruit, is the result of the soldering 
of a number of small fruits produced by sessile flowers 
aggregated on an axis, which is the stalk. These being 
soft and fleshy, unite together ; but traces of the dif- 
ferent fruits are seen on the surface, each forming a 
small protuberance : the axis of the fruit terminates in 
a crown of leaves, which surmounts the whole. 

CAROLINE. 

But where are the seeds ? 

Cultivation, I have told you, tends to diminish the 

T 4 
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quantity of seed : in the pine-apple it makes them fail 
completely^ so that the plant can he propagated only by 
the crown or hy suckers. You may see towards the 
centre of the pine-apple the vacant cells in which the 
seeds have perished^ and in which ^ey are lodged in 
the wild piue-ap]ple^ whose fruit is less succulent and 
less highly flavoured. 

From the pine-apple and the mulberry you may con- 
ceive a very good idea of the fruit of the bread-tree, 
which supplies the inhabitants of the South Sea Islands 
with food. It may be compared to a very large mul- 
berry, composed of aggregated fruits. When the seeds 
fail, which is the case in the Friendly Isles, the fruit 
grows to a prodigious size : when the seeds are per- 
fected, it is in a great measure at the expense of the 
of the fleshy part, whose place they occupy, and the 
fruit is. consequently inferior both in size and flavour. 
This is the case with the wild bread tree {Artqcarpu^ 
indsa,) 

EMILY. 

You said that some carpels do not open to shed their 
seeds : how, then, can these sow themselves and ger. 
minate ? 

Fruits, in this respect, may be divided into three 
classes. 

First. Those which do not open, and which contain 
but one, or at most a very few seeds ; such are the 
fruits of the gramineous family, and of compound 
flowers. They are distinguished by the name of Pseu- 
dosperma, which signifies false seeds : because, though 
they assume the appearance of seeds, yet, being sur- 
rounded by their pericarp, they are in reality fruits, 
and in this state they are sown and germinate. 

Secondly. Those fleshy fruits which do not open 
naturally ; these in the course of time become rotten, 
and thus disengage their seeds. 

Thirdly. Fruits which are not fleshy, and which 
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contain a number of seeds are collectively distinguished 
by the name of capmlar or dehiscent fruits. These 
open naturally and shed their seeds, which are dis- 
persed in falMng, and thus have a greater chance of 
germinating. 

"CAROLINE. 

This classification of fruits is more easy to compre* 
hend than the others. 

MRS. B. 

True, but it is much less important ; for, instead of 
explaining the essence of things, it shows only the con* 
sequences. It is, however, far from being devoid of in- 
terest ; but I shall enter into no further details : it is 
better to rest satisfied with the knowledge of a few 
principles, which I trust you will find no difficulty in 
applying to the different plants which may come under 
your notice. I can never sufficiently repeat, what my 
professor of botany has so often observed, that natural 
history can be learned but in a very imperfect mannei' 
in books ; and that, in order to obtain a competent 
knowledge of objects they must be studied in nature. 
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HR8. B. 

Before we proceed to treat of the germioation of the 
seed^ we must examine its internal structure. A seed 
may be considered as a germ utuated at the axilla of a 
leaf. 

CAROLINE. 

Of that wonderful little leaf which performs so great 
a pait in the flower and in the fruity and undergoes as 
many transformations as harlequin in a pantomime ? 

MRS. B. 

No ; the one I allude to is another little leaf^ which 
adheres so closely to the germ as to form the coating of 
the seed itself : it is called the Spermoderm, from two 
Greek words^ sperma, signifying seed, and derma, skin. 
The spermoderm, like the pericarp^ is composed of 
three coats. 

EMILY. 

Deriyed, no doubt, from the two surfaces, and the 
pabulum of the leaf, of which it is formed. 

Precisely. The external skin, called Testa, or cuikk, 
corresponds with the epicarp ; the celluUr coating, de- 
nominated Mesosperm, with the mesocarp ; and the 
internal skin, called Endopleura, represents the endo- 
carp. 
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When this leaf first shoots^ it is hollow^ and contains 
a nutritive juice, called Amnios : the genn attached to its 
axUia^ when fnictifled^ begins to absorb this fluid : it 
takes the name of embryo ; and is^ in fact^ a plant in 
miniature. In proportion as the amnios diminidies, the 
embryo fills out and occupies the vacant space : in the 
course of time it grows so large as to distend the sper- 
moderm itself. Here is a very young bean: I slit 
open the spermoderm^ and you see the embryo plant 
surrounded by the amnios. 

But it is the miniature of a bean^ not that of a 
plant 

It is the cotyledons of the embryo plant which form 
the greatest part of this little bean : the radicle and 
pkmnila are enclosed within them, and are not suffi- 
ciently developed to be distinguished without the aid of 
a microscope. But here is a full-grown bean^ in which 
the embryo occupies the whole interior of the spermo- 
derm^ the amnios having been all absorbed* Now^ if 
you separate the cotyledons^ you will perceive the ske- 
leton of the plant lodged between them, and making a 
slight indenture in either cotyledon. 

CAROLINE. 

I see it perfectly ; but it is not in the centre of the 
bean. 

MBS. B. 

No ; it is situated at that end by which the bean was 
connected with the pod by a short pedicel. This spot 
is commonly called the eye or hUum of the seed. The 
pedicel conveys nourishment to the embryo plant. 
When the seed is ripe^ this communication ceases, the 
pedicel withers and dries^ and the seed dietaches itself. 
This scar which you see on thetesta, and which inter- 
rupts its uniform smoothnesfiy is made by the rupture 
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of the pedicel, and is always consideired as the base of 
the seed ; and you may still perceive the small aperture 
through which the nutritive juices passed into the seed. 

EMILY. 

But is not the embryo plant nourished by absorbing* 
the amnios ? 

MBS. B. 

Not wholly ; for you must consider that it not only 
requires food for its immediate sustenance, but lays up 
a store of provision in its cotyledons, which is reserved 
for its future growth at the period of germination. 

CAROLINE. 

I always thought that those little threads which 
fastened peas and beans to the pods were merely to 
prevent their rolling about in the shell ; but now I see 
that it is necessary they should have a communication 
with the pod, for the conveyance of nourishment. 

EHILT. 

What miniature vessels must these be! I know 
nothing more curious than the extreme, I may almost 
say the invisible, minuteness of some of the organs of 
plants. 

MRS. B. 

In some seeds, the whole of the amnios is consumed 
by the embryo plant ; in others, the absorption of this 
liquid is only partial : the most fluid parts pass into the 
embryo, while the more solid particles, being probably 
too bulky to traverse such minute vessels, are deposited 
in the interior of the seed. This substance is, at first, 
of the colour and consistence of the white of egg, and 
has thence acquired the name of albumen ; but, as the 
seed approaches maturity, it coagulates, and adheres to 
the endopleur, lining it throughout with a white con- 
crete substance, and, indeed, filling the whole of the 
space which is not occupied l^y the embryo plant. This 
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is a resource afforded by Nature for the germination of 
seeds which do not contain a sufficient store of food in 
their fleshy cotyledons. 

CAROLINE. 

But peas and beans are so well supplied by these 
cotyledons, that they can be in no want of such re- 
source. 

siks. b. 

Very true: the whole of the leguminous and the 
cruciform family^ as well as several others^ have no 
albumen. But the gramineous family^ which includes 
all the various species of com and grasses^ are in great 
need of this auxiliary ; for not only do they belong to 
the class of monocotyledons^ but their single cotyledon 
is so small^ that^ although slightly fleshy^ it affords but 
very little nourishment. But let us 'seek for an ex- 
ample on a larger scale : — you have, I dare say, eaten 
the white substance which lines the sliell of the cocoa- 
nut ? 

CAROLINE. 

Frequently : it has the consistence, and somewhat the 
taste, of an almond. This, then, is albumen ; but 
what is the water that fills the cavity of the nut ? — 
It cannot be the more fluid part of the amnios, as this, 
you say, is absorbed when th6 albumen is deposited. 

MRS. B. 

The seed of the cocoa-nut is very large, and the 
embryo plant very small; so that die latter cannot 
absorb the whole of the amnios, and it is the residue 
which constitutes the water of the cocoa-nut. Albumen, 
you will observe, does not, like the cotyledons, consti- 
tute a part of the embryo plant ; it is merely a deposit 
of food for its use. The embryo is, in general, much 
larger in seeds which have no albumen. 

CAROLINE. 

Of course, such embryos carry their store of food 
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about them^ as a snail carries its house upon its back : 
they must therefore occupy more space ; and the whcie 
cavity within the spermoderm being vacant^ they have 
more space to occupy. 

MBS. 3. 

AH that is contained within the spermoderm^ whether 
it consist of the embryo plant and albumen, or whether 
of the embryo plant alone, is called the nucleus^ kernel, 
or almond of the seed- 

EMILT. 

The amnios, then, eiliier in its entire sulMtance, or a 
fluid seciretion from it» is destined to feed the embryo 
plant, while the young seed is embosomed in the flower. 
The albumen and cotyledons aftbrd a coarser sort of 
food$ reserved for the future nourishment of the seed 
when it genninates. 

HRS. B. 

So Nature designed it ; but art converts the greater 
part of this coarser sort of food into nourishment for a 
superior order of heinp. In peas and beans it is the 
fleshy cotyledons that we eat ; in corn it is the albumen 
of the seed which supplies us with bread. 

CABOLINE. 

But in peas and heans it is the seed itself we eat, not 
the cotyledons F 

The cotyledons form the principal part of the seed ; 
of those, at least, which have no albumen. If, instead 
of eating them when young, we allowed them to ripen 
and germinate, the pea and the bean would separate 
into two parts, and assume the form of cotyledons. 

EMILT. 

We then rob the young plant of its destined food? 
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mis. ji* 

Or Tsther we -devour the young plant, together with 
its store of provision. If com were not reaped^ the 
grain would fall into the ground^ and^ there germiaat- 
ing, the^ alhumen of the seed would he expended in 
nourishing the young plants ; hut when these struck 
root^ tibe soil would be unxble to maintain a crop so 
thickly sown : many seeds wonld perish for want of 
food, and the rest being but imperfectly supplied^ few 
or none would come to perfection. 

It appears to me surprising, that the embryo plant, 
after having been in an active state of vegetation while 
the seed remained within the flower and the fruity should 
become^ as it were^ dormant when the seed is inature^ 
and separated from the plant; nay, should often remain 
so for a long period of time. 

The principle of life^ it is true^ can be preserved in 
some seeds a great number of years ; but what that 
living state is, which so nearly resembles death, we can- 
not explain. It is time^ however^ for us to rouse the 
inactive seed from its torpor, and examine it^ when it 
enters into . a new existence^ as a separate and inde- 
pendent being. 

BICILT. 

True; we have hitherto considered only the form- 
ation of the seed^ and its growth in the flower and the 
fruit. 

MBS. B. 

Let us noWj then, suppose it to have attained a state 
of maturity^ and to be ready^ when placed under favour- 
able circumstances, to germinate. For this purpose the 
seed nrast first be detadied ^m the parent plant. 



288 ON THE SEED. 

CAROLINE. 

That is what we every day witness. The fruity when 
ripe^ drops from the tree ; or the pericarps, when dry^ 
burst open^ and shed their seeds. 

MBS,. B. 

Not always ; some pericarps^ we hare observed, have 
no natural mode of opening; such are the nut^ the 
amaranth, the pericarps of compound flowers^ and those 
of graminecfus plants. In the latter^ the pericarp ad- 
heres so strongly to the seed, that they are confounded 
together, and cannot be distinguished. The seed is, in 
this case, inaccurately said to be naked ; when ripe, it 
falls from the stem, enclosed in the pericarp^ and^ thus 
covered, sows itself in the ground. 

CABOLINE. 

Then I think that seeds of this description should be 
called clothed, rather than naked. 

SIB8. B. 

They are so, in fact ; but as the pericarp is of a 
hard dry nature, adhering closely to the seed, it is com- 
monly considered as forming a part of it. Thus the 
seeds of corn and grasses are sown enclosed in their 
pericarps. 

EMILY. 

Then the pericarp, I suppose, rots in the ground, and 
the seed is left at liberty to germinate ? 

BIRS. B. 

The pericarp ultimately rots, but not until the germ 
has made its escape through a small aperture, which 
nature has provided for that purpose. That of a grain 
of corn is too minute to be seen with the naked eye ; 
but you may probably have observed three openings of 
this description in the cocoa-nut, a seed of sufficient 
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size for them to have attracted your attention. Through 
one of these the emhryo escapes from its prison. , 

EMILT. 

But the stem and the root cannot shoot from the 
same opening, or they would hoth grow in the same 
direction ? 

MRS. B. 

The radicle first sprouts from the aperture with the 
neck situated at its base ; from this vital spot the plu- 
mula shoots upwards ; but the young plant remains at- 
tached to the pericarp by the neck, until it has con- 
sumed the albumen of the seed, and is able to supply 
itself with food from the soil. 

It is thus that monocotyledons are ushered into life. 
The germination of dicotyledons is somewhat different. 
The seed is not enveloped in its pericarp, and when it 
begins to germinate, the spermoderm cracks and falls 
off; the cotyledons^ commonly called the lobes of the 
seed, are split asunder by the stem which rises between 
them; but, like a careful parent, they follow their 
nursling at its entrance into life, and continue to supply 
it with food until its roots are sufficiently strong to 
perform that office. 

In dicotyledons, therefore, the embryo plant consists 
of three parts : the radicle, or root : the piumula, or 
little stem ; and the cotyledons, or seminal leaves, which 
make their appearance at the base of this stem. 

The first and most essential circumstance requisite 
for germination is moisture ; for a seed, in germinating, 
absorbs about once and a hidf its weight of water. 

EMILY. 

This is, no doubt, for the purpose of softening and 
dissolving the hardened contents of the cotyledons, and 
rendering them sufficiently limpid to pass through the 
minute vessels which convey them into the embryo 
plant. 
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Yes ; moisture is equally necessary^ whether the 
germinating plant be fed by the farinaceous matter of 
the cotyledons or by albumen ; for seeds^ when ripe^ 
you know, are perfecdy dry, or if they contain any 
water, it is not in a state of liquidity, but solid, like the 
water of crystallisation in mineral salts. If seeds are 
deficient in moisture, they are^ on the other hand, oyer- 
laden with carbon, so that you must supply them with 
water, and free them from a portion of their carbon, to 
enable tliem to germinate. It is the great quantity of 
carbon which seeds acquire in ripening that exhausts 
the soil in which they grow. 

CAROLINE. 

But for what purpose do they require this accu- 
mulation of carbon, since they must part' with it in 
order to germinate? 

MRS. B. 

Carbon is a great antiputrescent, and is necessary to 
prevent the seed from rotting previous to being sown. 
Some seeds are, through its influence, capable of being 
preserved several centuries ; while others, which are 
but scantily supplied with it, must be sown as soon as 
ripe. And in seeds which have not acquired a due 
supply of this preservative, the principle of life is ex- 
tinguished before they separate from the parent plant. 

EMILY. 

With a view of ascertaining whether seeds are ca- 
pable of germinating, I have seen gardeners throw them 
into water; discard those which floated on the surface 
as worthless, and sow only those which sunk. They 
judged by the weight of the seed, I suppose^ whether 
it contained a sufficient quantity of carbon to have pre- 
served the vital principle. 

MRS. B. 

Or, rather, they know by experience that heavy seeds 
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are the most likely to germinate. Immersing seeds in 
water has also the advantage of preparing them for ger. 
mination^ by supplying them with the moisture of 
which they stand so much in need. 

EMILY. 

And it is^ I suppose, the oxygen of the atmosphere 
which performs the office of relieving them from the 
excess of carbon with which they are incumbered ? 

MBS. B. 

Yes ; it is therefore necessary that the soil should lie 
loosely and lightly over the seed^ in order that the air 
should have access to it. The oxygen of the atmosphere 
then combines with the carbon of the seed^ and carries 
it off in the form of carbonic acid gas. Seeds will ger- 
minate in contact with air which contains from one 
eighth to one third of oxygen : if the proportion be less, 
it will be insufficient to perform the function required ; 
if more, the excitement will be too great^ and the seed 
will perish from exhaustion. 

EMILY. 

The proportion of one fifth, of oxygen^ which the at- 
mosphere contains^ is^ then^ just the desirable medium. 
And heat, I conclude, is also essential to germination ? 

MBS* B. 

To a certain degree : seeds cannot germinate during 
a frost, for the water must be in a liquid state : about 
ten degrees of Reaumur, or fifty-five of Fahrenheit, is 
the temperature most favourable to the germination of 
plants in these climates. It is, moreover, requisite that 
the soil should be sufficiently permeable for the slender 
plumula, and the tender roots^ when first shooting from 
the seed, to penetrate it; and, on the other hand, it 
must be sufficiently compact to support the roots and 
stem when full grown. The looser the soil is, the 
deeper the seed should be sown, in order to afford more 
support. 

u 2 



29^ OK THB SEED. 

EMILT. 

And in very loose soils the air has freer access^ so 
that there is no danger of depriving the seed of oxyg^ 
by sowing it deep. Lai^e seeds^ 1 suppose^ require to 
be sown deeper than small ones ? 

MRS. B. 

Yes ; but the laigest should not be buried more than 
six inches in the ground^ in order that the air may have 
access to them. Small seeds require to be merely 
covered with earthy in order to prevent the wind from 
scattering them^ and to shelter them^ in some measoiey 
from the light. 

CABOUKB. 

Is light, then, injurious to germination ? 

MRS. B. 

Light, you may recollect^ subtracts oxyger from Ifae 
plant, and occasions a deposit of carbon. Now^ in ger- 
mination, it is just the reverse which is to be efiected. 

When the seed, by absorption, has accumulated a 
sufficient quantity of moisture, it swells, bursts, the 
radicle shoots downwards, and the plumula rises in the 
opposite direction : the one becomes a root, the other a 
stem ; and the almond of the seed is transformed into 
cotyledons. If any of these parts are destroyed, the 
plant is no doubt injured, but Nature will restore than 
by fresh shoots. The neck, or vital spot which forms 
the junction between the stem and the root, being the 
only part the destruction of which proves fatal to the 
plant. 

EMILT. 

Is it known why the stem always rises, and the root 
descends ? 



The roots, you must recollect^ grow ^nly at their 
extremities; and these, bdng at first of so soft a 
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texture as to be almost liquid^ naturally follow the di- 
rection of gravity and descend^ unless they encounter 
some obstacle^ such as a stone or dod of earthy so com- 
pact that they cannot penetrate it ; in which case they 
grow out lat^^y, in order to avoid what they cannot 
overcome. 

Mr. Knight performed a very curious experiment, 
with the view of ascertaining whether it was gravity 
which made the roots of a plant grow downwards. He 
sowed seeds in moss disposed in cavities^ arranged on 
the circumference of a water-wheel. The cavities were 
open on both sides, so that the root and the stem were 
free to germinate at either. The wheel was then made 
to revolve one hundred and sixty times in a minute. 
The roots invariably struck in the direction diverging 
from the centre^ like the spokes of. a wheel : whence 
Mr. Knight was led to conclude, that, in this artificial 
process, the centrifugal force had replaced that of gra- 
vity. 

EMILY. 

That was a very ingenious contrivance. But the 
stem, on the contrary, grows upwards, and throughout 
its length. 

AIRS* B. 

Let us suppose that it were free to grow in any di- 
rection. Since it shoots from the upper surface of the 
neck, it cannot ygrow downwards : it must, therefore^ 
either rise vertically, or shoot out sideways. In the 
latter case, it will be gradually brought to a vertical 
direction by the same cause which makes branches tend 
to grow upright ; that is to say> the fluids which cir- 
culate in the stem having naturally a tendency down- 
wards, some portion, however small, will exude from 
the upper to the imder side of the lateral stem ; so that 
the lower, being more amply supplied with juices, will 
vegetate with more vigour, and grow larger. The di- 
minutive upper side will act like the Qord of a bow, 

uS 
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and make the stem approximate towards a vertical di*- 
rection ; and this cause, continuing to act on the stem so 
long as it is not upright, will ultimately render it erect. 
Let us now consider more particularly how seed 
should he sown, hoth in the fields and in gardens. In 
the former, the hushandman must prepare the land hy 
ploughing, in order to render it as light as possihle : 
the more it is pulverised, the more favourahle it will he 
to germination. Choice must then he made of the 
finest grain. 

CABOLINE. 

Is it not considered advantageous to change the grain, 
and not sow that which grew in the same soil the pre- 
ceding year ? 

MBS. B. 

It is proper, we have ohsenred, to yary the nature of 
the crop ; hut when, in the course of cropping, grain is 
to he re-sown, I believe that it is perfectly immaterial 
whether the seed sown was grown on the same land or 
elsewhere. 

The seasons for sowing are in spring and in autumn. 
It is advisable to be done early in either season, especially 
in the latter, in order that germination should take place 
before tbe frost sets in. In the spring the period must 
he regulated by the nature of the season and the climate. 
The seed may either be sown by the hand or hy a drilL 
The latter is preferable, being more exact and regular 
in its operation. Care must be taken not to sow too 
thickly. When more seed is thrown into the earth than 
it can nourish, part of it will perish. But this is not 
the only loss ; for, before it perishes, it will have con- 
sumed a portion of the nourishment which otherwise 
would have gone to the support of the surviving crop. 

In order to avoid this, large seeds, such as beans, are 
frequently dibbled, that is to say, put into the ground 
separately in holes made by a dibble; and this mode has 
lately been adopted by some farmers for wheat with great 
success : the expense of the operation being more than 
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repaid by the richness of the crop — having yielded 
above an hundred fold. 

Lucerne has been transpLinted to the distance of six 
inches from each other : and the plants growing larger^ 
in consequence of their roots having a wider range for 
foodj others were transplanted to the distance of a foot ; 
and others^ again^ as far as two feet asnnder ; and it 
was constantly found that the plants grew and flourished 
in proportion as the distance between them increased. 

EMILY. 

There must^ however, be a limit to this economy of 
seed. , 

MRS. B. 

No doubt ; land is not to be had at pleasure ; but so 
long as ihe same extent of soil may be made to yield a 
better harvest, by sowing a less quantity of seed, it is 
no doubt highly advantageous. 

The only exception to this rule « is when you aim at 
producing long and slender stems. This is the case 
with hemp and flax. Comparatively little value is set 
upon the seed ; the stems for making linen formfng the 
essential produce. Those seeds must therefore be sown 
very thick, in order that the stems may grow long and 
upright, and no space be allowed them to branch out. 

CAROLINE. 

And I have, heard that the Italian corn, with the 
straw of which hats are made, is sown very thick, with 
the same intention, and cultivated on a barren rocky 
soil, in order that a deficiency of nourishment may give 
the straw that morbid delicacy and slender form which 
render the Leghorn hats so fine. 

MRS. B. 

Let us now turn our attention to garden culture 
When seeds are sown from foreign parts, you may form 
some judgment of the degree of temperature and nature 
of the sou which they require, by the latitude and ele- 
vation of the spot whence they came. Seeds from tro- 

u 4 
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pical climates should generally be sown in hotbeds^ 
having stone or wooden frames : wood^ being a worse 
conductor of heat^ preserves plants better from the cold 
than stone. Experience teaches us that hotbeds are 
preferable to hothouses^ both for the germination of 
the seed^ and the growth of very young plants; and 
small hothouses are preferable to large ones (though of 
an equal temperature)^ so long as the plants have suffi- 
cient room to grow. Of course^ they must not be 
cramped and stinted for space ; for large plants require 
extensive accommodation : but the reason why a con. 
fined space is advantageous to small plants has not 
hitherto been ascertained. The heat generated by the 
fermentation of manure, is also more favourable to ger- 
mination than the heat of a stove. 

CAROLINE. 

That^ I think^ is easily accounted for. The heat of 
a stove is of a drying nature^ whilst that of the ferment- 
ation of manure is always accompanied by moisture^ 
which will accelerate the swellingof the seed and bursting 
of its coats. And why should not this be the reason^ 
that a hotbed is preferable to a hothouse, for the purpose 
of raising plants from seed ? For the one is heated by 
fermentation^ the other by a stove. 

MRS. B. 

The pots in which they are sown are frequently placed 
in beds of manure in a hothouse. Besides, the same 
argument holds good with regard to greenhouses : the 
smaller the house, the better it is calculated for the cul- 
ture of small plants. It has been suggested, that small 
plants being sdways placed in the front and lowest rovrs 
of the greenhouse, and hot air having a tendency to 
rise^ they occupy the coldest strata of air. 

CAROLINE. 

The seeds, however, are, I believe, never sown in 
manure itself, but in pots of earth which are sunk in 
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it ; the plant, therefore^ benefits only by the heat and 
the evaporable particles. 

UBS. B. 

That is true. Little or no manure should be mixed 
with the earth contained in the pots^ in which germi- 
nation takes place ; for the seed^ at that period^ far from 
being in want of food^ requires to get rid of a surplus 
of carbon. 

£HILY« 

But when the germination is completed, and the roots 
shoot out in search of food^ some provision should be 
made for them. 

MBS. B. 

If the earth contained in the pots consists of rich 
garden-mouldy it will afford a sufficiency. When land 
is manured for grain^ the seed derives no advantage from 
it : the embryo plant is nourished by the albumen ; and 
it is not till the roots have acquired some consistence and 
vigour that they begin to supply the plant with food 
from the soil. 

You must observe that it is necessary to cover the 
hole, which is made at the bottom of all garden-pots^ 
with a small piece of tile; and it is proper^ also^ to 
place a second piece^ of larger dimensions, over the firsts 
in order effectually to prevent the too rapid filtration of 
water. Care must be taken to keep the earth light and 
loose over seeds which are germinating ; for if the soil 
be calcareous^ in drying, after being watered^ a crust 
frequently forms on the surface through which the 
slender stems cannot penetrate, and the young plant is 
thus literally buried alive. The surface of the mould 
must^ therefore, be kept scratched or raked^ to prevent 
this crust from forming ; or to pulverise it^ if the evil 
has already taken place. 

Shallow wooden boxes are frequently used^ instead of 
pots^ for the purpose of sowing seeds : they have the 
advantage of affording them more space. 
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When plants have so far increased in size as to re- 
quire transplantation^ they should not he pulled up by 
the roots^ hut the whole clod of earth he carefully shaken 
out of the pot at once, and then gently divided into 
parts^ so as to run no risk of wounding the fihrous ex- 
tremities of the roots in separating them from the earth 
which surrounds them. 

EMILY. 

I have observed that, in transplanting them^ the gar- 
dener uses a pointed instrument to make a hole in the 
ground^ and afford room for the roots of the young 
plant. 

MRS. B. 

This is exactly the reverse of ploughing : it makes 
an opening to receive the young plants no doubt^ hut it 
is at the expense of the contiguous soil, which is ren- 
dered proportionally more compact. It is true that the 
young vegetable^ at the period of transplantation^ has 
acquired some vigour ; and a light soil is not so essen. 
tial to it as during germination. It is preferable, how- 
ever^ to transplant in furrows^ when the earth is turned 
up with a spade or a hoe, and the roots afterwards 
covered by raking the earth over them. 

But we are deviating from our subject. Now that 
we have fairly traced the seed through the process of 
germination, we should conclude our conversation^ and 
reserve what remarks I have to make on planting to 
some future day. 
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CONVERSATION XXL 



ON THE CLASSIFICATION OF PLANTS. 



EMILY. 

You promised when we entered on the subject of classi. 
fication^ Mrs. fi.^ to explain the exact meaning of the 
word family in the vegetable kingdom ; and I hope you 
will also teach us how to find out to which family a 
plant belongs. 

MRS. B. 

In order to satisfy you^ it will be necessary to explain 
the whole theory of classification^ which will be long^ 
and sometimes, perhaps, you may find it tedious. 

E3I1LY. 

I have no fear of undertaking it ; for I am conscious 
it is necessary, and that, without such information, it 
would be difficult to remember many things that you 
have taught us. 

MRS. B« 

You are quite right : the number of natural beings 
is so immense, that without some mode of classification 
it would be impossible to form a correct idea of them. 
Would you believe that there are no less than sixty 
thousand species of plants already known, and that this 
number is increasing every day ? 

CAROLINE. 

Oh, Mrs. B., what a host ! 
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MRS. B. 

It is indeed ! Well^ then> to carry on your comparison 
of a host^ do you conceive diat any general^ in reviewing 
sixty thousand soldiers, would be capable of recollecting 
every individual ? 

CAROLINE. 

Certainly not ; but as each regiment has its uniform^ 
and each company its number^ he could easily discover 
to which of them any soldier belonged. 

MRS. B. 

This is exactly the object a botanist has in view in 
classification. He endeavours to find out to which re- 
giment and to which company each individual plant 
belongs ; but this is much more difficult than with an 
army, where the general has himself chosen the uni- 
forms^ and arranged the companies so as to make the 
distinctions most conspicuous. Nature has also^ it is 
true, her distinguishing characters, but they are often 
placed in organs which are least exposed to view ; and 
botanists do not always agree on the characteristic fea- 
tures of plants. 

CAROLINE. 

Well ; but tell us at least on what points all botanists 
do agree ? 

MRS. B. 

Willingly. You see yonder in the garden a bed of 
carrots : every individual plant of which belongs to the 
same species. 

CAROLINE. 

Of course ; for I know that the gardener obtained 
the seed sown in that bed from one individual plant last 
year, so that the carrots must all be descended from the 
same parent. 
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MRS* B* 

If^ then^ you extend your idea to all the carrots in 
the Tvprld^ which do not differ from' the carrots in this 
bed^ more than these differ from each other, you will 
understand that they may originally have been derived 
from the same plant. 

EMILT. 

Certainly ; and that is what we have said constituted 
a species. 

MRS* B. 

Well^ then^ if this idea is clear to you^ let us proceed 
a step further^ and^ considering each species as a unity^ 
compare them with one another. Can you recollect any 
instance of different species hearing a striking resem- 
blance to each other. 

CAROUNE. 

Oh yes ; there is the white rose, the yellow rose, the 
China rose, and many others, which are very much 
alike ; and yet the gardener assures me that the seed of 
the one wiU never produce the other. 

EMILT. 

Red clover, white clover, and yellow clover, bear also 
a similar resemblance to each other, though they are all 
of different species. 

MRS> B. 

Your examples are well chosen; for the most 
ignorant persons could understand them. Species bear- 
ing this analogy are classed together under the name of 
Genera, The resemblance of the different species com. 
posing some of the genera is so striking, that their 
affinity cannot be mistaken ; while in others it is less 
marked, and requires some study to be recognised* 

CABOLINE. 

Like different children of the same family, some of 
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whom are so much alike, that you see at once they are 
brothers and sisters ; while, in others^ the relationship 
cannot be traced in their features. 

The word genus is a Latin word, signifying family ; 
your comparison, therefore, cannot but be accurate; 
and, by following it up, I think you may aequire an 
idea of the whole system of nomenclature. You may 
easily conceive, that if there were a separate name for 
each of the sixty thousand species of plants, no memory 
could retain them; nor could these names point out the 
resemblance or difference which exists between the 
several species. 

EMILY. 

Of course ; just as if every individual of a country 
had a different surname : it would be impossible to know 
among which of them any relationship existed. 

MBS. B. 

I see that you have nearly made out the simple art 
of nomenclature. £ach genus has a substantive name ; 
as rose, carrot, clover : to which is added the epithet of 
white, black, large, small, to designate each species ; so 
that, instead of sixty thousand names, five thousand 
only are sufficient : to which are added a certain 
number of epithets in common use, and understood by 
every one. 

EMILY. 

There is, then, really a great analogy between the 
nomenclature of plants and that of ^lankind, for the 
names of the genera correspond with our famHy names, 
and those of the species with our Christian names. 

MRS* B. 

Very true. It is to the celebrated Linnieus that we 
are indebted for this simple and dear mode of nomen- 
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clature ; and it is one of the circumstances which has 
contributed most to facilitate the study of botany. Since, 
then, the basis of nomenclature rests oil the idea of 
genera, you may judge how important it is that this 
idea should be clearly understood, and that plants not 
possessing the requisite analogy should not be placed in 
the same genus. 

EMILY. 

It would be easy to ascertain this analogy with 
regard to the species, by sowing their seeds; but I 
know not what test ther6 is to verify the genus of a 
plant? 

MRS. Bv 

No wonder you' should be at a loss, for it is a ques- 
tion which has embarrassed the most celebrated bo- 
tanists. There is but one means of forming a clear 
idea of genera : it is by placing its distinguishing cha- 
racters in those organs of the plant, which, in the com- 
mon course of Nature, are least liable to variation. Now, 
it has been observed, that stems and leaves more fre- 
quently vary in their structure than flowers and fruit ; 
botanists have, therefore agreed to place the characters 
of the genera in the organs of fructification. 

EMILY* 

But are not flowers of the same species sometimes 
blue, and sometimes white ; sometimes large, and at 
others, small ? How, then, can you establish the cha- 
racter of the genera, on circumstances which cannot 
even serve to distinguish the species? 

MRS. B. 

The difi*erence or resemblance of organs must not all 
be considered as of equal importance, in deciding the 
genus of the plant. Those which relate to colour, 
flavour, smell, consistence, and the absolute size of the 
organs, must, in classification, be set aside ; and those 
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only whidi are oomiected with the symmetry of the flower 
or fruit, the numher of parts, their shape, and relative 
sixe, are to he attended to, 

CAROLINE, 

But why should the reUtive size of organs be con* 
sidered of more importance than their absolute siaee ? 

EMILT. 

That appears to me quite clear. If a plant grows in 
a rich soil, all its parts will be larger than a similar 
plant growing in a. meagre soil ; yet the plants will be 
of the same nature. But if the stamens of a plant be 
twice as long as its petals, it will certainly be of a 
different nature from a plant of which the stamens are 
shorter than the petals ; and, were the two plants well 
or ill fed, their proportion or relative siae would not 
be altered. 

CAROLINE. 

You say, Mrs. B., that the number of organs of a 
plant is admitted as one of the characters of generav^ 
but I think I remember having seen, on the same 
syringa shrub, flowers, some of which had four, and 
others ^ye petals. 

MRS. B. 

Your observation is correct ; and, in order to obviate 
this difficulty, you must be guided by the same rule, in 
regard to number, which Emily has just pointed out 
with regard to size. Thus, for example, the pink has 
twice as many stamens as petals : this character never 
varies, unless in some peculiar cases of monstrosity, 
which derange the whole economy of the plant. 

With regard to the absolute number of organs, that 
is to say, whether a plant has four or five petals, eight 
or ten stamens, is a circumstance attended with much 
more uncertainty ; it may> however, be used as a cha^ 
racter in classiflcation, provided it be done with caution^ 
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tfitd in case* ovlj, in ^viiich experienee has sbown^ that 
the variations are ineonsiderahle. Botanists know, for 
instance^ that the greater the number of organs^ the more 
liable that number is to vary. This is a law which pre- 
Tails throughout all Nature. 



For instance, the number of our fingers varies less 
than that of our teeth^ and the latter less than that or 
our hair. 

]ni8.B« 

These general mles will^ I hope^ make you under-' 
stand how botanists have been enabled, gradually, to" 
draw a more accurate line of demarcation in circum-^ 
scribing the genera of plants^ and determining their 
characters. This constitutes one of the most essential 
branches of botany ; for it is certain, that die better the 
structure of plants is known,, the more easily new plants 
are discoyer»l, because we are enabled to ascertain their 
characters, and, consequently, to class them with greater 
precision ; and thus the art is gradually brought to* 
some degree of perfection, 

EVILV. 

But since the nomenclature is founded upon genera, 
if you change the genera yon- must change also the- 
names of plants^ which is very perplexing for be«^ 
ginners. 

That is true ; but it would be a source of still greater 
perplexity to allow a plant to remain in a genus, in 
which, through ignorance, it had been erroneously 
placed, and of which it had not the characters, for you 
would never be able to recognise it. Let us suppose^ 
for instance, that the pear-^ree had been placed in a 
genus, the distinguishing: character of which is to have 
six petals : as it has only five, you would never think of 
searching for it in a genus of six petals. Would you,- 
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then^ disapprove of its being bwasfened to the genus 
whose character is to have five petals ? 

EMILY. 

No^ certainly; but sach errors seem to me to be 
impossible. 

MRS. B. 

Not so much so as yon imagine^ owing to the number 
of the organs frequently differing in the same plants, 
like the petals of your syringa. Besides, foreign plants 
are often described in a hurried manner by incompetent 
botanists, and are sometimes brought to Europe in such 
an imperfect state of preservation as to afford very bad 
specimens. You see, therefore, that in this case, as well 
as in migiy others, truth must be preferred to simple 
convenience. 

CABOLINE. 

But, Mrs. B., you have not yet said one word of the 
families of plants, which you had promised to explain 
to us. 

MBS. B. 

A little patience, my dear. In classification it is 
absolutely necessary to proceed methodically. I have 
explained to you how all individual plants, resembling 
each other, form a species ; and how, by following up 
the same idea, and uniting in your mind all the species 
whose flowers and fruits are nearly similar, you form a 
genus. When you have accomplished this, proceed a 
step further : consider the genus as a unity ; and we 
will then endeavour to make out how the ^ye thousand 
genera of the vegetable kingdom can be so arranged as 
to be most easily recognised. But first tell me what 
is your particular aim in studying the classification of 
plants ? 

CAROLINE. 

I wish to be able to find out the name of any plant I 
may chance to meet with. 
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SMILT. 

I confess^ for my part^ that I am not very anxious 
aboat the name ; bat I diould like to understand the 
structure of any plant I see, and how far it coincides 
with or differs from other plants. 

MRS. B. 

You haye each answered as I expected. Caroline, 
who is the youngest^ and the most yolatile, is satisfied 
with inquiring after names. Emily, who is older, and 
more considerate, seeks after things. Well, my dears, 
the learned world have done like you. In the infancy 
of botany, they sought after names : when further ad- 
vanced, they aimed at learning the essence of things. 
I shall follow their steps, and first explain how to find 
out the name of a plant, by mere nomenclature, and 
afterwards leach you what has been called the natural 
method. But I think you must be tired to-day : we 
will, therefore, defer it till our next interview. In the 
mean time, reflect upon the subject ; and let me know, 
when we meet, which you think may be the best means 
of attaining the object you each have in view. 
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CONVBKSATION XXII. 

ON ARTIFICIAL SYSTEMS OP CLASSIFICATION OF PLANTS. 



jhbs* b* 



i HATE promised to explain to you to-d«y, CaEroIine, 
how to discover the name of a plant. But why shodd 
YOU not inquite of some botanist the names of the 
plants you may wish to know, and then f x them by 
rote in yoitf meimory ? 

OAROLINE. 

Oh, Mrs. B., you think me still more childish than I 
really am. In the first place, is it probable that I 
should always meet with a person capable of telling me 
the name of a plant ? And, then, I should be Uable to 
be imposed upon and misinformed. No ; what I desire 
is to be enabled to find out the names of plants myself 
with the assistance of books, I mean. 

MRS. B. 

It would be necessary for this purpose to have a 
dictionary arranged the very reverse of those commonly 
used. Instead of giving the word, and then the de- 
finition, as dictionaries usually do, you must begin by 
learning the characters of plants, and then come to 
the name. 

CAROLINE. 

But a dictionary of this description would be but of 
little use to me ; for as I am completely ignorant of the 
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characters of most plants, I should not know where to 
seek for them in the dictionary. Indeed^ raj principal 
reason lor wishing to know their names ia to be able 
afterwards to learn their history^ and become acquainted 
mth their uses and properties. 

I see that Caroline is coming round to your opinion, 
Emily : she proceeds from names to things. This 
shows me that you have reflected upon the subject^ 
since our last interview. Various modes bs^e been 
resorted to^ with a view of composing the peculiar species 
of dictionary to which I have alluded ; and in order to 
give you some idea of them, tell me, have you ever 
played at a game called Four^neUtwenty Question* f 

CAROLINE. 

Oh yes^ frequently. One of the party thinks of a 
word or a thing, and the others try to discover it, in a 
series of twenty-four questions; 

MRS. B. 

In this game^ the art consists in so skilfully pointing 
the questions, that each reply shall contract the field of 
inquiry, till it is at length brought within so small a 
compass^ that the object thought of is attained. 

EMILY. 

It IS like the Indian mode of entrapping elepbants. 
They are surrounded by horsemen, who at first enclose 
a large space of ground, but, gradually narrowing the 
circle^ drive them gently towards the centre; where 
they have no resource but to run into the trap^ which 
is there open to receive them. 

MRS. R. 

Well, botanical nomenclature is very much the same 
thing. Indeed^ the analytical method — the simplest 
hitherto used — is exactly similar to the game of Four- 

X 3. 
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and-twenty Questions. It was first introduced by M. 
de Lamarck, and forms the basis of a work he published^ 
with M. de Candolle^ called the ^ore Frangmse. 

Here is a plant in blossom in this flower-pot : I know 
that it grows wild in the south of France. I shall ask 
you a few questions relative to it^ according to the me- 
thod followed in the Flore Frangoise, and you will see 
that you will soon discover the name of the plant your* 
self. 

CAROLINE. 

Oh, that will be very amusing. 

MBS. B. 

Firsts then, tell me whether the flowers are visible 
to the naked eye^ or whether they require to be seen 
through a microscope ? 

OABOLINE. 

I 

The plant is quite covered with them, and they are 
perfectly visible; for you may see them from some 
distance. 

URS. B. 

Are the flowers united by an involucrum or not ? 

CAROLINE. 

No ; they have no involucrum. 

URS. B. 

Have the flowers both pistils and stamens, or only 
one of these organs ? 

CAROLINE. 

They have both. 

MRS. B. 

Have the flowers both a corolla and a calyx ? 

CAROLINE. 

Yes ; they have both. 
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HR8« B* 

Is the corolla of one entire piece^ or composed of 
several parts ? 

OABOLINE. 

It consists of several parts. 

MBS. B. 

In this case^ I must refer to No. 211. of the Flore 
Fran^oise ; and pray tell me, does the ovary adhere to 
the calyx or not ? 

GASOLINE. 

It adheres to the calyx^ and is consequently situated 
below the petals. 

MBS. B. 

Are there several ovaries } ' 

CABOLINB. 

No ; only one. 

MBS. B. 

Is the flower regular or irregular ? 

OABOLINE. 

Regular. 

MBS. B. 

Are there more or less than twenty stamens ? 

OABOLINE. 

There are^ certainly^ more than ten ; and I should 
think about twenty. 

MBS. B. 

Is the calyx divided into more than two lobes ? 

OABOLINE. 

Yes ; into five. 

MBS. B. 

Are the leaves opposite or alternate ? 

X 4 
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Thej aie opposte, and placed voy wegtiUtj ou the 



la jonr plant lieriiaceanay ar k it a ilnib? 



A limb. 

Is the fruit diy or fleshy ? 



Let me see if I can find any r there ia veiy fittk 
^ndt ; bat it appears to me fleshy. 



Is that part of ihe calyx which crowns the fruit mem- 
branaoeons or eoriaoeoos? 



It is membranaeeoiia. 



Well, then^ your plant most be a myrtle. Were Aere 
•seTersl species of myrtle growing in France^ by- con- 
ilnniDg a similar series of questions^ I should soon dis- 
cover the species ; bat as there is only one (which is the 
common myrtle)^ I am already folly answered. 

CAROLINE. 

What a simple and ingenious method ! You would 
easily have won the gameof Four-and^twenty Questions; 
for you have asked only thirteen. This mode of analysis 
mu8t^ I suppose^ be in very general use ? 



It has been much used in France, but little in Eng- 
land. 



r? 
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OAROLINE. 

I am Borprised at that. Is there any thing to be ob- 
jected to it ? 

loia. B* 

It has been thought tedious ; and^ to one no longer 
a novice in botany^ it is tiresome to have always to 
recommence and fc^ow up the same routine of questions ; 
besides^ the slightest inattention, or the least mistake in 
the printed numbers, is sufficient to put you quite out. 
Then, after all, when you have succeeded in discovering 
the name of the plant, it is not very easy to remember 
the characters which enabled you to find it out. Not- 
withstanding these objections, which certainly have their 
weight, I cannot but think this method the best for 
banners. 

OASOLINIL 

Still, if it is not adopted in England, it would not 
be of much use to us. Then« what mode of nomencla- 
ture is employed by English botanists ? 

JOtS. B. 

In general that of Linnseus, which I have here, and 
will show you. 

£MILT. 

Pray do ; for the name of Linneus is so celebrated, 
that any method invented by him cannot but be in-^ 
teresting. 

MBS. B. 

Certainly. A method derived from a man so eminent 
in science, though it may have been surpassed by sub- 
sequent botanists, well deserves our attention. Here is 
a table of the different classes into which Linnsus di- 
vided the vegetable kingdom. 
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'^^TSm °'T'*^1"5 Tetradrmmi*. 



/ InlwodiUo 



itaadilkitg PoljddpbiL 
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CAROLINE. 

It appears very complicated ! 

SIRS. B* 

You will find it less so than you imagine. This 
system of Linnsus forms precisely an analytical tahle. 
Keturn to your myrtle^ and let us follow it. — Stamens 
visible to the naked eye, in the same flower as the pis. 
tils^ but not united to them ; all of the same size ; 
about twenty in number ; growing from the calyx : the 
myrtle belongs to the class Icosandria of Linneus. 

CAROLINE. 

And then what follows ? 

MRS. B. 

These classes are divided into orders^ which depend 
principally on the number of styles. 

CAROLINE. 

The myrtle has only one style. 

KRS. B. 

Therefore it belongs to the order Icosandria Mono- 
gynia. Here is an edition of Linnaeus^ published by 
Willdenow. You see that the above order contains 
twenty-two genera: you must therefore examine the 
characters of each genus^ and you will soon find out 
those which correspond with the myrtle. 

EMILY. 

This method is^ certainly^ much less simple. than the 
other. 

MRS. B. 

You would soon become used to it : and I assure 
you that it is a very convenient mode of discovering 
the names of plants ; at leasts of those which do not 
belong to a class containing a very great number of 
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genen ; nich, for instance, as tfaoae of Pentandna and 
Syngenetia, whidi contain from four to five hundred 
each. Baty even in these cases, practice and habit 
soon lender a system fiimiliar which at first sig^t 
appears perplexing and difficolt. 



But, Mrs. B.> the system of Linncus rests almost 
entirdj on the number of the different organs of plants ; 
and we hare obserred more than once, that number is 
a character which cannot be relied on in botany. Yes- 
terday we mentioned the irr^olar number of petals of 
the syringa ; and this morning I obserred a plant of me 
which bore in the same cluster flowers, some of which 
had eight, and others ten stamens. Now does it belong 
to the eighth or the tenth ekas ? I am sure I deserve 
to know, were it only to make up for its disagreeable 
smelL 



In cases of this sort, botanists have agreed to class 
the plant according to the first flower which blows in 
the cluster; and, following this rule, rue belongs to 
the tenth class. But what is still more embarrassing 
is, that the number of stamens often varies in an irre- 
gular mann^.^ Thus, you may meet with tulips, and 
several other plants, bearing indifl!brently five, six, 
seven, or eight stamens. In this case you must dass 
them according to the number most usuidly found. 

Several other sources of error occur in the system of 
Linnieus. For instance, there are many plants in which 
the inequality of the stamens and their adherence is 
so diflicult to distinguish, that it is not easy to know to 
what class they should be referred. There are also 
Dioecious or MoncBdmis plants, which are become so 
by mere accident ; and which you would seek foip in 
vain under the head XHascMi or Monacia. 

The dasa P^lffgamia is also one of those which can 
aoarcely be made out by a beginner. Notwithstanduig 
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die imperfectionB of the (^innsan systera^ il is one 4>f 
the most convenient; and^ even wete it less so^ it 
Would hs necessary^ in order to make any proficieoey in 
IwtaDy, to be weQ acquttnted with it, as it is that 
which is most generally wed in botanical works. 

EMILY. 

But^ lift small -flewerSy does not ihe estretne rainute«> 
ness of the oi^gan which it is necessary to ittvestigate 
rente- ibe system of Linnieus liable to error ? 

It is very tme ; and this is one oi the sources of 
error which even <^ genius eiF LinaBeos could not ov»* 
come. 

EMILY. 

When two plants have each an organ perfeetly 
similar, is it a necessary consequence that ikej should 
resemble each other in other respects ? 

MRSk Bf. 

No ; they sometimes do so, but not always.- Thus^ 
in the system of Linneeus^ the class Tetradynamia con- 
tains plants all having a certain natural resemblance ; 
the same may be said of die class Syngenesis ; but in 
the other classes they frequently differ eensiderablyt, 

EMILY. 

This is not y&rj logical, I think ! 

MBSk Bw 

It would not be so, had Linnieus meant that bin 
system should point out the real differences of plants* 
But his intention was merely that it should answer 
the purpose of a dictionary, by means of Which it 
would be easy to discover their names; and in this 
point of view it may fairly be affirmed, that the 
greater the number of points of difference existing 
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between plants^ belonging to the same daas^ the easier 
it is to discover the name of each. 

The followers of Linnieus hare unfortunately not 
always well understood his intention of thus supplying 
botanists with a mere nomenclature, or^ as it lus been 
called, an Artificial System ; and the habit of studying 
the pistils and stamens has made them attach too great 
importance to these organs of fructi^cation, while they 
have neglected the fruit and the seed. They have also^ 
in general^ paid too much attention to the number of 
the organs^ and not sufficiently considered their relation 
to each other ; so that^ if they have rendered it an easy 
thing to discover the name of a plants they have not 
advanced the science of botany so much as ihey would 
have done had they directed their researches more to 
the general properties of plants. 

EMILY. 

The system of Linneus might, T think^ be compared 
to a dictionary^ which^ though you learnt all the words 
it contained by hearty you would still be ignorant of the 
language, imless you added to it a knowledge of the 
grammar which teaches the value of the relative terms. 

MRS* B. 

Well ; the grammar is taught by another system of 
classification, which is called the Natural System. 
But, in reply to your observation^ I might retort that a 
grammar alone is not sufficient to make you acquainted 
with a language — a dictionary is also necessary, in 
order to look out for the words ; you must not there- 
fore undervalue botanical dictionaries, which facilitate 
the study of nomenclature : yet always bear in mind 
that they teach only the names of plants ; and that if 
you wish at the same time to acquire a knowledge of 
their structure, you must study the natural system* 

EMILY. 

This is what I am most anxious to do ; pray^ give 
us some general idea of it. 
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MB& B. 

With pleasure ; but not to-day : we shall examine it 
when next we meet. In the mean time reflect upon 
the subject, and endeavour of your own accord, to 
discover some mode of classing plants which would 
most easily show their true analogy. 

CAROLINE. 

I will think of it ; but it appears to me a very diffi- 
cult task* 



sao 



CONVERSATION XXIII. 

ON THE VATVMAL STSTBM OF CLASBinCAllON. 



^A^Ma^^-^*^iM^M^BriH^^^k^Mk.^ta 



MB8. S. 

Weu.^ my deu, have you been able to discover any 
mode of dasaing plants^ according to the analogy they 
bear to one anotlier ? 

I have endeanroured to class the plants in oar garden 
according to this method. I began by comparing them 
all together^ and then divided them into groaps, aooord- 
iog as they more or less resembled eadi other. 

MBS. B. 

I should have no fault to find with your mode of pro- 
ceeding, if the whole v^etable kingdom contained, 
like your gaiden, only a small number of planta. This 
mode waa, in fact, the first employed, and was called 
the MSthode de Tdtonnement. It is still occasionally 
used by botanists as a guide in their researdies. Bat 
you will eaafly understand, that independently of the 
impossibility of being pot in practice, since die num- 
ber of plants known has so much inci eased, it has 
also the great defect of depending merely upon opinion, 
and afibrding no certainty of the reality of the resem- 
blanoe assigned to different plants. It is much the same 
as with likenesses of different persons ; how often people 
vary in opinion in regard to such resemblances ! 
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The same diyersity of opinion would take place in 
natural history, had not botanists laid down certain pre- 
cise rules for judging of the external characters of plants ; 
— and, Emily, haye you no new mode of classification 
to suggest ? 

EMILY. 

If I tell you the one that has occurred to me, I fear 
you will think me very presumptuous. 

MRS. B. 

By no means, my dear : on the contrary, nothing is 
more gratifying to me^ than to see that you are capable 
of reflection, whatever may be the object. 

EMILY. 

We examined yesterday the system of classification 
founded upon a single organ : well, if I had to class 
the vegetable kingdom, and was well acquainted with 
the structure of plants, I should make as many differ^ 
ent arrangements as there are different organs. The 
first, for instance, would be made after the roots, the 
next after the stems, one after the leaves, another re- 
lating to their position, another according to the number 
of the organs, and so on. I should thus form, per- 
haps, a hundred different systems. Now, I suppose that 
the plants which were placed together in ninety-nine of 
these systems would bear the strongest ^possible resem- 
blance to each other ; in ninety-eight a little less so : in 
a word, that the resemblance between plants could be 
ascertained by the number of systems common to each. 

MRS. B. 

Your idea is very ingenious, my dear Emily ; and 
though I do not agree with you in. opinion, you may 
boast of having suggested the same theory as a very 
distinguished French botanist, M. Adanson. He called 
it, '* Method of General Comparison," and bestowed much 
labour upon it ; but, as he lived so long ago as the year 
1760, he was far from being acquainted with all the 
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different characters of plants^ which necessarily rendered 
his system yery incomplete. Even in our time^ though 
great prioress has been made in botany, new characters 
and properties are frequently discoyered in plants ; con- 
sequently^ a dasdfication of this description would still 
he incomplete. 

EMILY. 

I own that objection did not occur to me^ because^ I 
thought that the d^ree of precision in any mode of 
classification depended upon the state of the science at 
the time it was made. 

MBS. B. 

There is another objection to your system, of still 
greater weight. You count the number of organs that 
resemble each other in different plants, but you make no 
estimate of the relative importance of each ; yet you 
must consider that all the organs are far from being of 
equal importance. Plants which resemble each other in 
a few of their principal organs, have more real analogy 
than those which are similar in a great many minor 
points. You may easily conceive that plants whose seeds 
are alike^ resemble each other infinitely more than those 
which shoot out thorns of the same nature. For the 
seed may be considered as the mifliature of the plant, 
from the developement of which all the growth of it 
must arise ; while the thorn is a mere accidental dege- 
neration which may or may not take place. 

EMILY. 

This objection is certainly of great weight, and I am 
afraid that I must abandon my system ; but is ft possi- 
ble to appreciate the relative importance of the difierent 
organs ? 

MBS. B. 

To a certain extent, at least. The method of classi- 
fication, grounded on this principle, is called *^ Method 
of Subordination of Characters." It was first suggested 
by Bernard Jussieu. 
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EMILY. 

How much I should like to read his work on this 
subject ! 

He never published any ; like Socrates, he taught in 
conversation. His nephew, M. Antoine Laurent de 
Jussieu, who is still living, published, in 1789, the re- 
sults of his uncle's theory. In 1823, M. de Candolle 
published a work, in which the principles of this mode 
of classification are fully developed : they are probably 
the same as those of M. de Jussieu, since his deductions 
from them are similar to those of his predecessor. 

CAROLINE. 

Then M. de Candolle must be the Plato of this mo- 
dem Socrates? 

MBS. B. 

Or even something more ; for Plato, I believe, wrote 
only what Socrates had taught ; but M. de Candolle 
brought to light those principles from which M. Ber. 
nard Jussieu had drawn his deductions. 

EMILY. 

It is a curious thing in science for the founder of a 
new school not to publish his opinions. But, pray, 
what are these principles ? They must, I think, be 
very difficult. 

MRS. B. 

We have agreed that all the organs of plants are not 
of equal importance : now, there are three modes of as- 
certaining the degree of consequence of each. The first 
is its utility : this is the most general, and would be 
sufiicient of itself, were we so perfectly acquainted with 
vegetable physiology, as to judge of the importance of 
an organ by its degree of utility in the economy of a 
plant. Thus, we may safely conclude, that an organ 
essential to the life of a plant is of a higher order than 

Y 2 
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one of which it can he deprived without sustaining any 
material injury. 

EMILT. 

But are the functions of different organs not suffi- 
ciently known, to enahle us to judge whether they are 
more or less essential to a plant ? 

MRS. B. 

Not always ; hut in a douhtful case there are two 
other rules hy which you may he guided. Generally 
speaking, the greater the number of plants in which the 
same organ can be found, the greater is the degree of 
imp(}rtance that ought to be attached to them. For in- 
stance^ the calyx may be pronounced to be an organ df 
much greater consequence than the involucrum, because 
a much greater number of plants have a calyx than an 
involucrum. 

EMILY. 

I understand that perfectly. 

MRS. B. 

There is, besides, a third criterion. In aU plants of 
the same family there are certain organs which exist, and 
others which are wanting ; and some that are occasion- 
ally found in plants, otherwise very similar to each 
other. The first of these organs are naturaUy of much 
greater importance than the latter, as they appear to be 
indispensable to the system of organisation of these 
plants. Were you to ask me, for example, whether a 
stipula or a thorn were of greatest importance, I should 
not hesitate to say the stipida, for the reason I have just 
assigned. 

EMILY. 

When you judge of the importance of an organ by its 
degree of utility in the economy of a plant, how can you 
compare organs adapted to functions of a completely 
different nature ? In the animal frame, it would not 
be easy to determine whether the lungs were a more 
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useful organ than the stomachy the eye than the hand ; 
— does not the same difficulty occur in the vegetable 
structure ? 

Your observation is perfectly just ; and, in fact, bo- 
tanists can only, with any degree of certainty, compare 
such organs as are adapted to the same class of functions. 
For instance, you will readily admit that the brain is of 
higher rank than any single nerve, and the heart superior 
to any other blood-vessel : but if you enquired whether 
the heart or the brain were of greater importance, it 
would be quite out of my power to answer you. To 
return to your comparison of an army. 

You know that a captain is of higher rank in the 
army than a lieutenant, and a colonel than a captain ; 
and the governor of a province is of more elevated dig- 
nity than the mayor of a small town : but, pray, how 
would you answer, if I asked you whether a captain or 
a mayor ranked highest ? You might say, in some par- 
ticular cases, the one takes precedence of the other ; but 
that would depend entirely upon arbitrary decision, and 
not on the nature of their functions, which will not 
admit of comparison. Now, if you apply this simile to 
vegetable physiology, in which there are two great 
classes of functions ; one of which belongs to the re- 
production, and the other to the nutrition of plants ; 
you wiU understand that those organs alone admit of 
comparison which belong to the same class. 

EMILY. 

Fray, give us some example of this ? 

MRS. B. 

In re-production, for instance, the organ of most im- 
portance is the embryo ; next to that the stamens and 
the pistils, which, taken collectively, are no less indis- 
pensable than the embryo, for without them it cannot 
receive life. Then follow the integuments which pro- 
tect the embryo ; and next those which guard the 

y 3 
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pistils and the stamens ; after these come the accessary- 
organs^ such as the nectary. You see that I have 
already given ^ve different degrees of importance to the 
organs of re-production. 

EMILY. 

But must you not also arrange, in a similar order of 
gradation^ the different points of view under which a 
plant may he considered ? 

liRS. B. 

No douht; and^ for this purpose, you must he guided 
hy the rules we used in forming the different genera ; 
the most important of which consists in carefully ob- 
serving the symmetrical position of the organs in different 
plants. The natural method of classification consists in 
studying the details of the symmetry of the organs^ in 
the same manner as mineralogy is founded on the regular 
symmetrical laws of crystallisation. 

EMILY. 

All this appears to me very ingenious in theory^ but 
difficult in practice. Supposing that I were capable of 
classing the vegetable kingdom according to this order 
of different organs; what proof should I have that I 
was following the right method ? 

MRS. B. 

You might afterwards class the vegetable kingdom 
according to the organs of nutrition, and you could then 
compare the two arrangements. Now^ if, in following 
two methods, each founded upon a set of different 
organs^ the same plants are to be met with in the same 
class, is it not infinitely probable that the mode of 
classification you have adopted is the true one — the 
image of what really takes place in Nature? Thus, 
the natural order of botany is that in which you obtain 
the same result^ whether the vegetable kingdom be 
classed according to the organs of re-production^ or to 
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those of nutrition. More importance is usually at- 
tached to the organs of re-production^ as being the most 
numerous and the most varied; the classification is^ 
therefore^ first made with reference to them^ and after- 
wards with reference to the organs of nutrition : the 
latter of which serves to verify the former. 

OAROLINE. 

It is like making a proof in arithmetic : but is not 
this very difficult to reduce to practice? 

MBS. B. 

I do not deny that it is sometimes attended with 
difficulty. In botany, as in every other science, no 
progress can be made without labour and perseverance : 
much yet remains to be done, but it is gratifying to 
have a great end in view : it elevates the mind, and 
renders the details of a science interesting. The dif- 
ficulties that occur in classification arise, either from 
our not yet knowing all the plants that exist, or from 
our limited faculties often preventing our acquiring a 
competent knowledge of the nature and internal structure 
of their organs. Time may overcome the former of 
these difficulties ; but the latter will probably never be 
completely conquered. Sometimes, for instance, the 
organs of plants which ought to be symmetrical, are not 
all developed ; at others, they are joined together so 
that their number cannot be distinguished : — this we 
have called soldering. Sometimes they assume unusual 
form and dimension : this is called degeneration of the 
organs. These three causes, considered either col- 
lectively or separately, often deceive botanists in regard 
to the real nature of the vegetable organs, but, by dint 
of observation, the truth is gradually brought to light. 

BMILY. 

We should, no doubt, be incapable of understanding 
in detail the results of the principles you have explained 
to us ; but cannot you give us some slight idea of them ? 

Y 4 
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MRS. B. 

I will make the attempt, at least. You may recollect 
learnings the other day^ that genera were composed of 
those species most nearly resembling each other. Now> 
by means of the principles I have just laid down^ it 
was soon discovered^ that in a certain number of genera 
the organs of re-production were very analogous : it was 
then ascertained, that the organs of nutrition of these 
same genera also bore a striking resemblance to each 
other. These genera were then united, as it were, in a 
group, and denominated a family. Thus the five 
thousand genera form about two hundred and fifty 
families. 

CABOIflNE. 

Families of plants, then, are nothing more than a 
numerous collection of genera resembling each other. 
But, then, genera^ in the sense in which it is here taken, 
means not families^ as it ought to do, from its Greek 
origin, but merely branches of families: is not this 
liable to create confusion ? 

MBS. B. 

I think your remark very just : using the word in 
some measure in a difierent sense from which it is de- 
rived appears to me an imperfection in this mode of 
dassificatioD. 

EMILY. 

Families are to genera, what genera are to species ; 
or, to follow up the comparison *you made between 
plants and the human species, we might say, that fa- 
milies of plants were like nations of human beings; 
and that all these families collectively form the vegetable 
kingdom, in the same way as all the nations of the 
earth form the population of the world. 

MBS. B. 

Exactly so; and the families of plants, like the 
different nations of the world, have each their peculiar 
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characters and habits. Thus, independently of the 
analogy between their organs^ plants of the same family 
often resemble each other in their mode of life, and in 
liheir peculiar properties. For instance, all the Ficoidea 
have succulent leaves^ suffer from moisture^ and inhabit 
climates where the sun's rays are powerful ; then^ the 
Jfahaceous family bear leaves of an emollient nature : 
Hoe embryo of aJl the EupharhiaceiB is of an acrid 
nature : the roots of the Falerianea have all a particular 
smelly and act in a peculiar manner on the nervous 
system ; the Cruciform family is^ iii all its branches^ 
antiscorbutic. In a recent voyage^ undertaken with a 
view of discovering the spot where the celebrated La 
Peyrouse was shipwrecked, the whole of the crew was 
afflicted with a scorbutic complaint, which was greatly 
relieved by feeding on an unknown plant of the cruci- 
form family growing on the coast of New Holland — a 
remedy which was pointed out to them by the botanist 
attached to the expedition. There is another point of 
resemblance between plants of the same family, I have 
before mentioned ; which is, that these alone are sus- 
ceptible of being grafted on each other. 

EMILY. 

And we must not forget^ Mrs. B.^ that the exudations 
of plants of one family afford nourishment to those of 
another. 

CAROLINE. 

These analogies are extremely curious ; and I under- 
stand now, perfectly^ how much superior your method 
is to those which merely indicate the name : for when 
I know that a plant has four stamina^ it teaches me 
nothing further; whilst the knowledge that a plant 
belongs to such or such a family makes me acquainted, 
in a great measure^ at least, with its structure and its 
properties. 

EMILY. 

I am glad^ Caroline^ that you are come round to my 



330 ON THl! NATURAL 67STEM 

opinion ; for I felt a sort of instinctive conyiction that 
it was in analogies of this description that die interest 
of the study of Natnre consisted. But pray^ Mrs. B. 
is it not possible to group families together in the same 
manner as you have done genera ? 

MRS. B. 

Yes ; there is still another step in classification^ which 
brings us to the three great distinctions with which you 
are already acquainted. 

First. That class of vegetables called Dicotyledons, 
relative to their organs of re-production ; and Eacoge- 
nouSy relative to their organs of nutrition. This is by 
far the most numerous of the three classes^ comprehend- 
ing about two thirds of the vegetable kingdom. 

Secondly. The vegetables called Monocotyledons , or 
Endogenous, according as you allude to their re-pro- 
ductive or nutritive organs. 

Thirdly. The class called Acotyledons, from being 
destitute of cotyledons^ are also called CdlulaVy because 
their nutritive organs have no vascular system. To 
complete the comparison we have followed up, these 
three great classes may be considered as the three great 
continents of the world ; the different families of plants 
as the various nations into which these continents are 
divided; the genera represent the families of each 
nation ; and the species must be considered as the unity 
of the scale. This comprehends the whole system of 
classification, which every day becomes more extended 
and more perfect. 

EMILY. 

Let me see whether I can make out this genealogical 
table of plants. 

The three grand divisions give birth to 250 families. 
These 250 families produce 5000 genera. 
And the 5000 genera^ 60,000 species. 

MRS. S. 

The species, in their turn^ give rise to races, varieties^ 
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and Yaiiations ; btit vte shall not enter upon these sub- 
divisions at present^ as they are the result of an artificial^ 
rather than of a natural^ mode of propagation ; and^ 
indeed^ their numbers are both too great and too variable 
to be reckoned in a table of classification. There are, 
for instance^ no less than fifteen hundred varieties of 
the vine^ and five hundred of the pear-tree : it is trua 
that other plants do not afford so great a number. 

CAHOLINE. 

If they did^ you might almost as well undertake to 
count the individual plants as to number them. But 
do not the number of species also increase by the dis- 
covery of new plants ? 

JdBS. b« 

No doubt they do. Since the death of Linnsus, 
about fifty thousand new species have been discovered^ 
making, on an average^ one thousand species every year. 

The numbers^ therefore, which I have given you, 
are intended only to enable you to form a general idea 
of the present state of the vegetable kingdom ; but they 
cannot be considered as permanent. 

This explanation will, I hope, enable you to under- 
stand the basis of the natural classification, the details 
of which can be acquired only by study and practice. 

CAROLINE. 

But how can we study this system, since the English 
botanists follow that of Linnseus ? % 

UBS. B. ^ 

Generally they do, but not exclusively. We already 
possess two excellent English works : the one called the 
Flora Scotica, by Mr. Hooker, in which the plants are 
classed both according to the system of Linneeus and 
that of Jussieu ; the other, the British Flora, published 
by Dr. Lindley, Professor of Botany in the University 
of London, in which the plants are arranged according 
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to the nAtanl method. Ton may afterwards consult 
works of a more general descriptioii, which will carry 
you stiD fbrther ; and, when once you are accustomed 
to investigate the affinities of plants, your eye will 
enable you to guess, as it were, a great portion of 
what remains to be karnt. 

EMILY. 

If these affinities are so evident to the eyes of a 
botanist, whence comes it that they have only been so 
recently studied? 

IIBS. B. 

Botanists have long been acquainted with the affinities 
of plants growing in great numbers in Europe. Thus, 
ever since botany has become a science, the Cruciferous, 
Gramineous, Umbelliferous families, and several others, 
have been distinguished. But those families which are 
dispersed over every quarter of the globe could not be 
classed until the analogy of the different plants had 
been discovered and studied ; and travellers, ignorant of 
botany, are incapable of recognising the affinities of 
plants they have never studied. 

EMILT. 

What an interesting study the comparison of plants 
of different countries must be ! 

MRS. B. 

Undoubtedly it is. This study is called botanical 
'geography ; and, if you wish to acquire some idea of it, 
we will make it the subject of our next conversation. 

EMILY. 

With the greatest pleasure. 



333 



CONVERSATION XXIV. 

ON BOTANICAL GEOGRAPHY. 



At out last interview I promised to give you some idea 
of the laws which regulate the distribution of plants on 
the surface of the globe. 

This constitutes the science of Botanical Geography. 

It is of very recent date ; indeed, it is only within 
the last few years, that it has been cultivated with any 
degree of success. It is founded entirely on the dis- 
tinction made between the habitation and the station of 
plants. 

CAROLINE. 

I do not understand the meaning of this distinction. 
Are there two modes of indicating the country of a 
plant and the spot in which it grows ? 

MRS. B. 

Precisely so. For instance, when you say that the 
tulip-tree grows in America, you point out what, in 
botany, is called its habitation; when you say that it- 
grows in marshy districts, you intimate its station. 
Thus, the term habitation relates to the geographical 
distribution of plants on the face of the globe, while 
station denotes die peculiar localities in which they are 
generally found. 

EMILT. 

I cannot conceive that any degree of importance can 
be attached to this distinction. 
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MBS. B. 

I b^ your pardon. You will readily admit that the 
nature of the soil, the aspect^ the degree of moisture^ 
&c. is sufficient to account for particular plants grow- 
ing in certain spots rather than in others. Their station 
is thus explained by physical laws, with which we are 
more or less acquainted. The causes of their habitaticn 
aie, on the contrary, perfectly unknown to us. Were 
you^ for instance, to find in America a marshy district, 
perfectly similar both in regard, to temperature, moisture, 
and the nature of its soil, to another marshy district in 
Europe, the two marshes would be peopled with plants 
of a very different description. It is impossible to ex- 
explain the cause of this singular phenomenon, as it 
appears to have existed prior to the actual state of the 
globe. 

EMILT. 

It is singular that Nature should have clothed dif- 
ferent parts of the earth with plants of a diflferent 
description where the temperature and properties of the 
soil are the same ; especially as these plants will bear 
transplantation. The tulip-tree, of which you were 
just speaking, grows very well when transplanted to 
Europe ; and I have heard that our walnut-trees thrive 
equally well in America: but neither of these trees 
grow spontaneously out of their natural country, or, as 
you call it, their habitation. 

Well, then ; botanists, after having studied the sur- 
face of the earth imder this point of view (as far as 
their imperfect knowledge of barbarous countries would 
admit), have divided the globe into twenty districts, 
which they named botanical regions. Each of these 
regions possesses a vegetation peculiar to itself, plants of 
the same species being seldom found growing in differ- 
ent r^ons. 
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CAROUNE. 

How are these regions to be distinguished from each 
other? 

Has* B* 

These whose limits are the most correctly determined 
are separated from each other, by a vast expanse of sea. 
A narrow sea like the Mediterranean would not be suffi- 
cient to define the limits, because seeds would be wafted 
by the wind across it from one continent to the othen 
There is scarcely any difference between plants which 
grow on the two opposite shores of the Mediterranean^ 
or between those growing in the north of France and 
those growing in England. Nor do islands in the vici- 
nity of continents constitute a boundary, as they have 
generally the same species of vegetation as the neigh- 
bouring continent ; while islands situated at a consider- 
able distance from continents have often quite a different 
vegetation. For instance, the plants of St. Helena and 
the Sandwich Isles are almost all different from those of 
any of the continents. 

EMILY. 

And do large tracts of continent, also, differ in the 
nature of their vegetation ? 

MBS. B. 

As the Old and the New World approach very near to 
each other, if they are not actually united towards the 
north pole, the plants of the northern regions are nearly 
the same in the three continents ; and the further you 
recede from the pole, the more distinct the different 
regions become in regard to vegetation. 

EMILY. 

But of what nature are the limits which separate 
different regions in the same continent ? - 
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wRS* B« 

They are less defined than those separated hy seas ; 
so that there is a greater mixture of plants in these 
regions. Their natural limits in continents are, for 
instance, either extensive sandy deserts^ such as those of 
Sahara, which divide northern Africa from Sen^al, or 
chains of high mountains, which oppose an insuperaUe 
harrier to the conveyance of the seed hy natural means ; 
or, again, vast salt-plains, which prevent the germin- 
ation of seeds. 

EMILT. 

But are there not a variety of means hy which plants 
may he conveyed from one region to another ? 

JlKS* B* 

No douht ; and that accounts for plants appertaining 
to different regions often heing found growing in the 
same. Rivers, for instance, and high winds, convey 
seed from one country to another; hirds of passage 
transport the seed on which they feed ; animals carry 
them in their woolly or hairy coats ; and, finally, man 
conveys seeds wherever he goes : sometimes voluntarily, 
as corn and potatoes, which he has disseminated aU 
over the known world ; at other times, unintentionally. 
And it is owing to this casual transport, that the plants, 
and even weeds, of most of our villages, have found 
their way to America. 

CAROLINE. 

Like Rohinson Crusoe, when, hy shaking the dust out 
of a hag, he produced a crop of com. 

MRS. B. 

Very true ; hut men have even gone further, and 
conveyed seeds from one part of the world to another, 
much against their intention or inclination ; such as the 
seeds of the wild poppy and com-fiower, which can 
never he completely separated from the grains of com. 
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But> independently of these emigrations, it mast be 
confessed that there is a small number of similar plants 
existing in different regions, without the possibility of 
explaining how they could have been conveyed from 
the one to the other. 

OABOItlNE, 

This geographical distribution of plants is quite a new 
idea to roe : I always thought that a great number of 
the same plants were to be found in countries very dis- 
tant from each other. I have heard of the American 
elm, the apricot of St. Domingo, and many other trees 
and shrubs bearing the same names, both in Europe and 
in America. 

MBS. B. 

This is owing, in a great degree, to the first colonists 
who settled in America being ignorant of botany, and 
giving European names to plants, which, in fact, were 
very different from those whose names they assumed. 

BMILT. 

I suppose they considered it as a sort of tribute paid 
to their native country ; just as they gave the names of 
New York and New Holland to countries very different 
from those of Europe. 

JCBSa B. 

Another reason may also be alleged. It often happens 
that di£Perent species of the same genus inhabit different 
regions; for instance, the Vaccinium Macrocarpum, 
which we call Canadian cranberry, is of a different 
spedes from the Vaccinium OxycoccuSy or English cifm- 
berry, which we eat dressed exactly in the same way. 
Thus, also, the oak, the pine, and the maple, of the 
United States, are of a different species from those which 
bear the same name in Europe. 

z 
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EMILY. 

It appears^ then, that there ia no sort of conneetion 
between the dassificatioii of plants and their geographical 
distribution. 

MBS. B. 

There is some slight connection, but it is so yari- 
able that it is little to be depended on. Thus, while 
certain families and genera are dispersed all over the 
world, others are confined to a single region ; all the 
Cacti, for instance, come from America ; the Auran- 
ttaeece from India or the neighbouring countries ; the 
Epacridea from New Holland ; and, amongst the genera, 
there are many, every species of which inhabit the same 
region. Thus, all the Cinchonas are derived from 
South America ; the Chrteria» from the Cape of Good 
Hope, &c. 

It often happens that different genera bear so near a 
resemblance to each other, that the various species of 
the same genera or families are divided, as it were, be- 
tween them. For instance, a portion of the PelargO' 
niuma is situated at the Cape of Good Hope, while 
another portion of the same family grows in Van Die- 
men's Land. Botanists have of late paid great attention 
to this subject ; but the result of their researches can 
be considered only as temporary, as it will ever be liable 
to change so long as unknown plants remain to be in- 
vestigated. 

EMILY. 

Cannot you give us some idea of the result of their 
researches ? 

MBS. B. 

It has been calculated, for instance, that in almost all 
the botanical regions of the world one sixth of the plants 
are monocotyledons ; and that, in regard to the other 
two classes, the number of dicotyledons increases as you 
approach the equator, and that of the acotyledons, on 
ihe contrary, as you draw nearer towards the pde. 
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This rule does not prevail in islands situated at a great 
distance from any continent : in these the proportion of 
monocotyledons is greater, and that of the dicotyledons 
kss^ than is usually found in continental regions of the 
same latitude. 

CAROLINE. 

You do not mean to say that the same proportion of 
monocotyledons exist in JSurope as in Asia — in cold 
northern countries as in tropical climates ? To judge 
firom the views I have seen of India, the greater part of 
the trees are of the family of Palms. 

A few of those magnificent trees make a great show 
in a landscape; but recollect that all our com and grasses 
are monocotyledons. The difference between this class 
in England and in India consists, not in the number, 
but in the size, of the plant. The vigorous vegetation 
of tropical climates produces monocotyledons of stupen- 
dous dimension, while the chilling temperature of 
northern regions checks their growth; and if we go 
beyond the gramineous family^ it is but to produce lilies, 
tulips, hyacinths, and other imperfectly developed bulbous 
roots. It is only in the most southern parts of £urope 
that a few straggling palms denote the approach to a 
more vigorous region of vegetation. 

CAROLINE. 

But tropical climates produce com and grasses as well 
as palm trees. 

URS. B. 

True, but in much less quantity ; herbaceous plants 
require less heat and more moisture than is to be met 
with in such climates. The number of ligneous, com- 
pared to that of herbaceous plants, universally increases 
as you approach the equators 

I do not however mean to say that this increase and 

z 2 
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decrease proceeds in a regular progression from the 
equator to the poles. 

The number of annual plants, for instance, is very 
considerably greater in temperate than in either the 
tropic or frigid zones. The delicate structure of those 
plants renders them incapable of resisting either the dry 
heat of the tropics or the severe cold of the polar 
regions. 

EMILY.. 

We have also the advantage of the most beautiful and 
delicate colours in the vegetation of spring; while I 
have heard that, both in the polar and tropical regions, 
the spring-leaves are of a much darker and more sombre 
colour. 

MBS. B. 

That is true. Now that you have acquired some 
idea of what is meant by a botanical region, let us ob- 
serve how the plants are distributed in one of these re- 
gions, and why different plants prefer different localities. 

You will easily understand, that every plant, according 
to its particular structure, requires the concurrence of 
many circumstances in order to be brought to perfection. 

EMILY. 

No doubt. It is evident that the same soil, or the 
same degree of heat, light, or moisture, cannot be equally 
good for all plants. 

MBS. B. 

When plants shed their seed it is more or less dis- 
persed by wind, rain, or other natural agents^ and is 
finally deposited on a soil which may or may not be 
favourable to its germination. Thus, in particular spots, 
a sort of struggle takes place among the different species 
of vegetables which it produces. The most vigorous 
plants, and those best suited to the nature of the soil, 
make the greatest progress, and ultimately exclude the 
.others. , 
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CAROLINE. 

So that in the vegetable^ as well as in the animal 
kingdom^ the strong oppress the weak^ and a contest 
takes place even among flowers, to all appearance the 
symhols of peace and harmony. 

I am sorry to spoil your poetical ideas of vegetation; 
but such is the law of Nature. You will now under- 
stand^ that the richer the soil the greater is the number 
and variety of plants that can grow in it. Thus, in 
tropical climates^ the forests are composed of a much 
greater variety of trees than in the temperate zone; 
and^ as you approach towards the polar regions^ the 
number of different plants gradually diminishes. 

EMILY. 

It is, perhaps^ on this account that in the highlands 
of Scotland we meet with immense tracts where no 
plant is to be seen growing but heath or furze. 

MBS. B. 

Precisely. These species of plants being of a hardy 
nature, and able to live in a soil from which most other 
plants are excluded^ meet with no competition, and 
establish a colony apart from other plants. Such plants 
are called by botanists Social, from their habit of 
living together in societies. 

CAROLINE. 

I think they should rather have been called unsocial^ 
from their excluding plants of a difi^erent species. 

MRS. B. 

They at least deserve the name of inhospitable : the 
Potamogetons which grow in Stagnant waters, Kelpwort 
(^Salsola), and Saltwort (Salicomid), which grow in 
salt districts^ are of this description* There are some 
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plants which hecome social from their mode of propa- 
gation ; those^ for instance^ which have spreading roots, 
such as the ffieracium PUoseUa, or Mouse Ear Chick- 
weed. Plants, on the contrary, whose seeds are crowned 
with a tuft, which enables the wind to have more power 
over them, are dispersed to a great distance : between 
these two extremes there exists a great variety of inter- 
mediate degrees. 

There are some plants which, so far from excluding 
those of a different species from their society, seem to 
take delight in the neighbourhood of trees to which 
they themselves bear no resemblance: thus, the Salu 
carta loves to grow at the foot of the willow ; the 
Monotropa, at the foot of the pine; the Saxota, to 
grow amongst oats. 

CAROLINE. 

And the reason of this singular kind of attachment 
of one species of plants for another arises, no doubt, 
from the exudations of plants of one family being 
favourable to the growth of those of another ; thus, the 
salicaria absorbs the exudations of the willow, and the 
saxota those of the oats. 

JCRS* B« 

Since this hypothesis has been verified by experi- 
ment, we may conclude that to be the case ; but other 
reasons have also been assigned for this partiality of 
plantS; — ^such as, that those of different families fre- 
quently require the same soil ; and that certain plants 
often serve to protect others of a different nature, as 
hedges and bushes protect the creeping plants which 
grow amongst their branches. 

EKIL7. 

It appears, then, that we can in some degree eiq^laiA 
that prodigious mixture in the vegetable kingdom, in 
which at first I thought there was no sort of order. 
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ACRS* B* 

There is always order in the works of Nature ; and 
what appears to us disorder is the result of different 
laws acting at the same time. By following the mode 
of reasoning I have pointed out to you^ and by con- 
stantly comparing the structure and the habits of plants 
with the nature of tbe soil in which they grow^ a great 
number of curious facts may be explained. I am glad 
to have drawn your attention to this subject ; it will be 
a source of amusement in your walks : and ^he greater 
the number of plants you become acquainted with^ so 
as to be enabled clearly to distinguish their different 
species^ the more interesting will your observations 
prove. 
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CONVERSATION XXV. 



ON THE IKFLVENOE OF CULTURE ON VEGETATION. 



MRS. B. 

Let us now examine to what extent the natural state 
of plants can be modified by the art of man. For this 
purpose it will be necessary for me to make you ac- 
quainted with certain differences which exist in plants 
of the same species. 

A species^ you recollect^ comprehends all those plants 
which bear so great a resemblance to each other^ that 
we may reasonably suppose them to be descended from 
the same parent stock. But, independently of this 
general similitude, each species admits of Tarious shades 
of difference^ some of which are strongly marked^ and 
of a permanent nature ; others more slight and evan- 
escent : hence spring the three modifications of Races, 
Varieties^ and Variations* Several races derive their 
origin from the same species ; and the points in which 
they differ are of so decided a character^ that they are 
continued^ when it is propagated by seed. 

Varieties are a subdivision of races ; in which the 
points of difference are of so slight a character^ that 
they are obliterated when it is raised from seed and 
continued from one individual to another only when 
the plant is propagated by subdivision ; that is to say^ 
by graftings buddings or layers. 

Variations are the feeblest of all deviations from the 
parent stock : they originate in the peculiar circum- 
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stances or situation of the plants such as peculiarity of 
sofl^ temperature, &c^ and are susceptible of being con-* 
tinned to successive individuals only if placed under 
similar circumstances. 

Now^ the art of man has great influence in varying 
and multiplying these several modifications of species. 
If, for instance, the pollen of the flower of one species 
be made to fall on the pistils of another species, one of 
two things may happen : either the flower will produce 
no seed ; or, if it produce seed, the plant which results 
from it (which is called a Hybrid) will partake of the 
form and nature of the two plants from which it 
springs ; and hybrids very rarely produce any seed. 

CAROLINE. 

It is then, I suppose, only performed as a curious 
experiment, since the seed is lost, and nothing is gained 
in exchange* 

HR8* B» 

True ; but the result is very different, if, in two 
plants of the same race but of different varieties, the 
pollen of one be made to fall on the pistils of the other, 
the blossom will in general bear fruit, and thus a new 
variety will be produced, differing from those from 
-which it drew its origin. Let us suppose, for instance, 
that there were but two varieties of cabbages in nature, 
the one spherical, the other spreading: by the inter- 
mixture of the pollen of these two, a third variety 
would be produced ; and by continuing the process 
between these three varieties, ten, twenty, or thirty 
new ones would result. But as these varieties bear 
seed capable of reproduction, it is, in fact, new races 
which are formed. 

In Belgium, the horticulturists, with the most 
patient perseverance, produce, by this process, a great 
■num))er of new varieties of fruit trees, which thejr pro- 
pagate by seed, and thus give birth to new races ; but 
this is extremely tedious, for it is many years before 
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the fruit tree raised from teed is capable of bearing 
fmit. 

EMILT. 

This period inigh,t be accelerated by grafting ; but 
then I suppose that process would alter the nature of 
the new variety of fruit. 

VRS. B. 

Certainly. The Dutch are celebrated for the beauty^ 
or rather the variety of colour^ of the tulips, they have 
thus introduced. These flowers change their colour 
during the first seven years^ they afterwards never 
vary : this renders a course of experiments^ with a view 
to produce certain colours permanently^ much more 
tedious^ and^ consequently^ more expensive than with 
most other plants ; and the Dutch hortieultarists prose- 
cuted their labours with such enterprising zeal, and the 
passion for these flowers was carried to such excess, 
that the Government thought it requisite to enact a law, 
forbidding the sale of a tulip for above the sum of four 
hundred pounds. 

BMILT. 

Is it possible that any one would go to so great an 
expense for a simple flower ! It is by these means, I 
suppose, that many fruits and flowers have of late yean 
been so much improved. The great variety of magni« 
fioent geraniums and gigantic strawberries aod goose- 
berries are, doubtless, the result of similar experiments ; 
but the flavour of the fruit does not, I tiiink, conre* 
spond with its siie ; I evoo doubt whether the bulk is 
not increased at the expense of the flavour. 

MRS. B. 

If the same quantity of flavour be difi\iaed over a 
(preater bulk of fmit, it will seem to be diminished to 
the palate ; but I believe tiiat the horticulturists oon^ 
sider that they have im^*oved the flavour, as well as the 
size of tile fruit! 
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The influenoe of culture on Variations^ results from 
its influence on the soil^ and the quantity and quality of 
the nourishment afforded to plants. Hence some parts 
of a plant may he made to prosper more than another ; 
the stem more than the foliage and fruity if timber be 
required ; the leaves more than the seed^ if grasses ; or 
the fruit more than the leaves^ with most fruit trees, A 
change of colour may also be produced. Thus the 
Hydrangea^ when first brought from the Isle of Bour- 
bon^ was blue ; in this country it is commonly of a pale 
pink^ and it is the soil principally which has effected 
this change ; for if cultivated in a ferruginous soil^ 
similar to that of its native land, the blue colour is re-* 
produced. Pink flowers may be also changed to blue or 
white ; but cannot be made to assume a yellow colour ; 
and the Hydrangea or the Campanula may be varied 
from pink to blue or white/ but you never see them of a 
yellow colour. 

EMIIiY. 

That is true ; Hyacinths are also pink, blue, or white, 
but they are seldom of a yellow colour* 

MBS. B. 

They are the only flowero which occasionally form an 
exception to the rule, being sometimes yellow. 

The neighbourhood of the sea produces a variation in 
pknts, rendering them more succulent or fleshy. 

Grafting also modifies the variations of plants, and 
the art of pruning has a very considerable influence, 
by altering die direction of the sap ; but its effect, how- 
ever great on the individual plant, produces no change 
on its successors. 

Trees are pruned with a view to improve either their 
beauty, their health, or their produise. They were for- 
merly cut and trimmed into all kinds of grotesque figures^ 
according to the tasteful ideas of beauty of our an- 
eestors. 

GABOIilNE, 

And I assure you that I know an old lady's garden 
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in which there are still some cocks and hens cut out in 
box^ which used to delight me when I was a child. 



MRS. B. 



This grotesque taste is of great antiquity. Pliny 
describes his Tusculum villa as being ornamented with 
figures of animals cut out in this manner. 

EMILY. 

Is it not strange that the Romans, so celebrated as 
they were in the fine arts, should have such bad taste in 
the ornaments of their gardens ? 

So it appears to us, but ii^ all ancient descriptions of 
gardens, we find their formal regularity pointed out as 
one of their greatest beauties. The gardens of Alcinous^ 
Homer tells us, were planted with trees in rows, and 
watered by two corresponding fountains ; and those of 
Academus at Athens were planted with rows of plane- 
trees, watered by a stream and inclosed by waUs. It is 
indeed somewhat difficult to account for such a taste in 
people so refined as the Greeks and Romans, but we 
must consider that in those early ages, when the space 
left to wide uncultivated Nature was far greater than 
that improved by art, those scenes were most admired 
where art was the most prominent feature. 

It is only within these last fifty years that we have 
begun to lead the way back to Nature, and have aimed 
at improving whilst we imitated her graceful and pic-> 
turesque varieties, and this English style of gardening 
has been followed in almost every civilised country in 
the world. When this barbarous system was ex- 
ploded, that of heading young trees, in order to thicken 
the branches and foliage, was introduced ; but this, we 
have agreed, injures the natural appearance and character 
of a tree ; and all the pruning that is allowed in the 
present tiraes^ with a view to improve the appearance 
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of a tree^ is to strip off the lower branches while youngs 
to prevent its assuming the form of a bush. This oper- 
ation should not be performed too soon : the stem^ while 
young, requires the aid of these lower branches to carry 
on the process of vegetation^ and supply it with nourish- 
ment : they pour the cambium into the stem at its base^ 
and thus assist in increasing its vigour. 

EMILY. 

Yet^ would not this operation become dangerous^ if 
long delayed? for the larger the lower branches are 
suffered to grow^ the more serious would be the effect 
jof their amputation. 

The propcp: time for lopping them is^ when the tree 
has attained sufficient vigour to enable it to recover from 
the wounds, in the course of the year* 

Resinous trees suffer from pruning^ by losing too 
much of their resinous juices : iir trees should never be 
pruned; but if planted in groups^ as they grow naturally^ 
the lower branches^ being deprived of light and air, dry 
up and perish : it is thus that Nature prunes them 
without the infliction of a wound^ from which the re- 
sinous juices would flow^ to the great detriment of the 
plant. 

In regard to the pruning^ which relates to the health 
of plants^ not only should all the dead branches be care- 
fully removed^ but the pruning knife must penetrate 
into the quick of the wood. It is advisable^ also^ to cut 
away all the parts which are diseased^ as these seldom 
recover^ and would continue^ during a few years of sickly 
existence^ not only to absorb a portion of the sap^ but 
very probably to communicate their malady to the con- 
tiguous branches. 

All branches seriously injured by hail should be im- 
mediately removed ; they will then rapidly shoot afresh, 
and^ in itxe course of a few weeks^ their loss will not be 
perceived. 
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BMIIiT. 

• 

Greenhouse plants must require a great deal of pmningy 
for as their roots cannot grow freely in search of food^ 
the hranches^ I suppose^ should he diminished^ in order 
to correspond with their limited quantity of nourish- 
ment. 

MBS. B. 

True; hoth root and hranch require pruning an- 
nually^ when the plants are treatk potted. But observe 
that the gardener takes care to atone, as far as lies in 
his power^ for the contracted sphere in which they ve- 
getate^ by affording them as much food as can be con. 
tained in so limited an extent of soiL 

Pruning fruit trees is done with the view of either 
increasing the quantity^ or improving ihe quality of 
the produce. It consists in retarding the descent of 
the cambium^ in order that by remaining longer in the 
branches it may nourish them more. abundantly. For 
this purpose^ the branches which grow vertically should 
be pruned^ because the sap^ descending through them 
straight downwards^ moves with greater velocity than 
when it descends obliquely^ as it does in lateral branches. 

It has sometimes been found advantageous to bend 
down the vertical branches, in order that the cambium 
should be compelled to rise, in its return from the ex- 
tremity of the brandi : the time required to overcome 
this difficulty retards the march of the cambium^ and 
enables the branches to absorb more nourishment from 
it during its passage. 

Espaliers are usually trained in the form of a fao^ 
by cutting away the central stem : or the stem may be 
preserved^ provided that the branches be trained later- 
ally ; for it is in these, which produce the fruity rather 
than in the stem^ that it is essential to diminish the 
velocity of the cambium. 

You recollect my having already made you acquainted 
with three species of budsi those which yield fruity 
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those. which develope leaves only; and those of a mixed 
nature^ containing hoth fruit and leaves. 

CAROLINE. 

Yes ; and we observed that the more fruit buds escape 
the pruning knife, the greater will be the crop of fruit 

MBS. B. 

Care should be taken^ however^ not to leave more 
fruit buds on the tree, than the sap will be able to bring 
to perfection, else the quality of the fruit will be de- 
teriorated. Good gardening consists in preserving as 
many fruit-buds as the tree can nourish without ex- 
haustion ; for if you force a plant to labour beyond its 
strength, either the fruit will not ripen, or its size and 
flavour will suffer. 

CAROLINE. 

But this pruning, with a view to improve the quality 
of the fruit at the expense of the quantity, is an un- 
natural state of vegetation, which, I should suppose^ 
would eventually be prejudidal to a tree. 

MRS* B« 

I cannot consider it so: the finest trees and the 
choicest fruit are those in which art has judiciously 
assisted and modified the efforts of Nature. We con- 
tribute to the health and general prosperity of the tree 
by preventing it from bearing an excess of fruit ; and 
we make amends for the diminution of quantity by the 
increase of its size and flavour. 
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CONVERSATION XXVI. 

« 

ON TBB DSOENSKATUnr AKD TBS DItBASBB OF PI.A1ITB. 



We shall preface the history of the diseases of plants 
by that of the degeneration of their organs^ which oftea 
undergo a spedes of metamorphosis, and^ instead of 
being derdoped in the nsnal manner, become mon- 
strosities. 

There are sereral causes which prodnce this efiect on 
plants: Ist. The natural soldering, or cohesion, of the 
parts. You fireqnently see the leaves of branches, the 
petals of flowers, and even fruits which unite, forming 
double leaves, double flowers^ and double fruits. 

Such cohesion sometimes r^ularly occurs. The 
single petal which forms the corolla of many flowers, 
such as the convolvulus, is composed of the union of 
several others ; but as it is not unfolded until after the 
junction is completed, we are led to consider it as a 
single petal; and such flowers are called in botany 
monopetalous. 

EMILT. 

'But where this union regularly occurs, it should, 
I think, be considered as the natural state of the plant, 
and not as a monstrosity. Pray, how does it take place? 
Is it a species of grafting one petal upon another ? 

91 RS. B. 

No ; it is rather a simple adhesion than a continuity 
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of vessels through which the sap passes. The petals in 
which this adhesion so frequently occurs have no liher ; 
and this^ you know^ is essential to the process of graft- 
ings as it is through the vessela of the liber that the 
cambium descends. 

Another species of d^eneration 'arises from a want 
of vigour in the plant to bring all its parts to maturity. 
That which most commonly fails is the seed^ which is 
produced in such abundance, and requires so much 
nourishment to ripen, that the greater part perishes in 
the bosom of the flower. The blossom of the horse, 
chestnut, for instance, contains six seeds, enclosed in 
three cells ; but one only, or at most two, come to ma- 
turity. It is the same with the oak : each blossom has 
six acorns, but only one is brought to perfection. 

CAROLINE. 

And to what cause is the want of developement 
owing ? If the plant be incapable of ripening so many 
seeds, why has Nature furnished it with so useless an 
abundance ? 

MRS. B. 

The causes of these abortions are probably numerous; 
but the principal one is, no doubt, a deficiency of nou- 
rishment. Yet so far from inferring that sudi failures 
imply a want of regularity in the laws of Nature, it 
is *to them that we are indebted for one of the most 
efficient means of ascertaining the order which reigns 
in the natural world. 

A third species of monstrosity results from a degene- 
ration of the organs, which disables them from fulfilling 
the purpose for which Nature originally designed them. 
Thus, in some plants, the leaves do not sprout, and the 
stem, receiving the nourishment which the leaves should 
have absorbed, swells out to a considerable size, and 
expands like leaves. The Xyhphylla and the Cactus 
opuntia are constantly in this state. It is said, that th^ 
leaves of these plants bear flowers : but the fact is, they 
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have no leayes ; the flowers grow on the flattened and 
expanded stems. 

Flowers haying double blossoms are also dassed 
among the tribe of monsters. This arises from the 
stamens being too abundantly nourished. They swell 
out^ flatten^ and are converted into petals; hence the 
flower becomes double. Thus we have double roses^ 
double stocks^ double blossom cherry^ &c. The process 
of this metamorphosis is very plainly discernible in the 
double hyacinth and the doable tulip, where many of 
the stamens are completely transformed • into petals: 
others, while expanding for that purpose, still partially 
retain their original form. As this metamorphosis never 
occurs but when the anthers have perished, it is pro. 
bable that they are starved by the stamens absorbii^ 
the whole of die nourishment. 

EMILY. 

It is, I suppose, owing to the destruction of the an- 
thers, diat double flowers bear no seed. £ut why should 
such beautiful productions of Nature be stigmatised by 
the name of monster ? It is considering beauty as a 
deformity. 

MRS. B. 

However disagreeable are the ideas commonly an- 
nexed to the term monster, the word simply implies a 
deviation from the common course of Nature. In the 
animal kingdom, such a deviation almost always excites 
disgust, and is associated with the idea of ugliness* 
Were there consciousness in plants, they might very 
possibly consider the unusual quantity of petals and the 
deficiency of anthers as a deformity ; but we, who look 
upon a flower merely to delight our sight with its form 
and colour, associate the idea of beauty to this unna- 
tural state. 

Another instance of degeneration is, when the petioles 
or foot -stalks are transformed into leaves. The Acacia, 
for instance, has six or eight pair of leaves, a number 
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which diminishes every year^ till at length the foot- 
stalk is wholly depriyed of leaves ; hut receiving all the 
nourishment which was previously distrihuted to them^ 
it expands, flattens^ and is itself finally converted into 
a hiade resemhHng a leaf. 

EMILY. 

Though the acacia is not a very common tree in 
England^ I have seen a great numher on the Continent^ 
but never observed the species of metamorphosis you 
describe. 

The acacia to which I allude is that of Arabia^ which 
produces gum arable^ and is known in Europe only as 
a hothouse plant. It is the original and only true 
acacia. The tree we cultivate under that name is de- 
rived from North America : it obtained ihe name of 
acacia from some resemblance between its fruit and 
that of the Arabian plants and was distinguished from 
it by the title of false acacia : but as the American tree 
multiplied in Europe whilst that of Arabia was known 
only to horticulturists^ the epithet false was dropped^ 
and it now usurps the name which really appertains to 
the Arabian plant. Its botanical name is Robinia. 

Instead of wholly disappearing, folioles often dege- 
nerate into tendrils^ for want of sufficient nourishment. 
The flower-stalky or pedunde^ is also sometimes con- 
verted into tendrils. This occurs constantly in the vine. 
The plant at first shoots oat abundance of branches 
bearing large leaves and clusters of grapes^ when^ after 
a time^ the food proving insufficient to support such 
profuse vegetation ; the new leaves, gradully unfolded^ 
become of smaller dimensions, and the clusters of grapes 
contract in size. Still nourishment is wanting, and the 
later shoots, incapable of developing either flower or 
leaf^ are converted into tendrils. Is this an imperfec« 
tion in the system of vegetation^ or is it not rather a 
beautiful contrivance^ to enable the plant, when it has 
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sprouted all the branches it can feed, to snstain these 
Inranches hj means of the tendrils in which they termi- 
nate, and which ding to the first olgect capable of 
affiyrding them sappCMi? 

EMILT. 

These organs, which you call d^enerated, appear to 
me to serye a purpose no less useful than the functions 
they would have performed had they come to a state of 
perfection. But do all the various sorts of tendrils of 
climbing plants result from the d^eneration of other 
organs? 

MRS. B. 

There is great reason to suppose so. The most 
common of these d^enerations is the transformation of 
the young shoots of branches into thorns. . When a 
plant shoots more branches than it can nourish, the 
most weakly almost wholly cease to grow. The scanty 
sustenance they receive serves, however, to harden and 
strengthen them : hence the tender extremity is con- 
verted into an indurated sharp point. 

OABOLIXE. 

Is it not singular that these two last degenerations, 
resulting from a similar cause, should be so different in 
their effects ? In the thorn the food hardens without 
extending the shoot, whilst in the tendril it is extended 
to a considerable length, and is extremely flexible and 
slender. 

MRS. B. 

Nature has so contrived it (though by means which 
are unknown to us), no doubt, with a view to provide 
support for climbing plants, which are too weak to bear 
the weight of their produce ; and where no such assist- 
ance is required, she has converted the abortive shoot 
into an arm of defence. 
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EXILT. 



Would^' tben^ these plants have jftewer tendrils and 
thorns if transplanted into a richer soil } 

MBS. B. 

No doubt ; because a greater number of young shoots 
would be brought to perfection. M. de CandoUe trans- 
planted a wild medlar-tree, covered with thorns, into 
his botanical garden, and in the course of three year6 
not a single thorn was to be seen upon it 

EMILY. 

Yet I have never observed that the rose or the 
gooseberry bush lost any of their thorns by cultivation. 

MBS. B. 

They are not thorns, but prickles, which grow upon 
the rose, the bramble, the gooseberry, and many other 
plants ; and these are quite of a different nature. The 
prickle is a natural appendage, which has no connection 
with the wood ; it springs from the bark, and is peeled 
off with it ; and since it does not result from the de- 
generation of any organ, it is not susceptible of being 
diminished by cultivation. 

The peduncle of the grape terminates in a tendril, 
when the vine is loaded with as many clusters of fruit, 
as it ean bring to maturity. But in a very favourable 
soil, more grapes would be produced, and this trans- 
formation of the fruit-stalk takes place later, and pro- 
bably less frequently. 

CABOLINE. 

And may not monstrosity of organs also be produced 
by plants having too much nourishment ? 

MBS. B. 

Certainly : this happens if the nourishment, instead 
of being equally diffused throughout the plant, partially 
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iDcreMes the giowth of any particular part. AH difr- 
proportioii of sue amraig die leUtiye parts is a deriation 
from the regnlarity of Nataie^-aiid must be considered 
as deformity; bat as it is much more common te 
pbintB to be mider than ower fed, the monstroaities wfaidi 
arise from the latter cause are of rare occorrence. 

Thaa^ these Tarioos incgularities and metamor-' 
jAoaes toe dassed mider the head of monstroaitiesy I 
am far from considering them as e^ils : I view these 
changes as advantageoos to plants, and if nataralists 
rank them as imperfections in the system of T^jetation, 
they are, by the beneficence of Proyidence, turned to 
such good accoant, tiiat we cannot bat estimate tiiem 
as blessings. 

We shall now proceed to consider the inflaoice of 
cultnre on the diseases of plants. The botanical phy- 
sician most not rest satisfied with studying the symptoms 
of a disease, for the same symptoms may be produced 
by very opposite causes : thus, plants turn yellow if 
they receive either too much or too littie water ; in 
order, therefore, to afibrd a remedy, the cause of the 
malady must first be carefully investigated. 

CABOLIITE. 

And that must be very difficult : since, in examining 
the patient, you cannot ask him any questions. 

MBS. B. 

Fortunately, the diseases of the vegetable kingdom 
are of a less complicated nature than those of animals. 

The diseases of plants may be ranged under six dif- 
ferent heads : — 

1. Constitutional diseases. 

2. Diseases arising from light, heat, water, air, and 
soil, improperly applied. 

S. Diseases arising from contusions and external 
injury. 
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4. Diseases ocoasioiied by the action of animals on 
plants. 

5. Diseases proceeding from the action of yegetables 
on each other. 

6. Diseases arising from age. 

Variegated or party-coloured leaves^ sueh as those of 
the. box and the holly, are classed as constitutional 
diseases. They arise from certain juices of plants^ 
which, from some unknown cause. Change their nature^ 
and thus affect the colour of the leaf. . These changes 
are preserved if the plants are multiplied by subdivision^ 
and even sometimes continued when propagated by 
seed. 

The second class of diseases results from circum- 
stances connected with the undue supply of elements, 
which are in themselves necessary to vegetation ; such 
as temperature, lights water, air, soil^ &c. If a plant 
has too much or too little light, heat, or water, it has 
no means of avoiding the excess, or of compensating 
for the deficiency. 

CAROLINE. 

The poor plant, it is true, rooted to the ground^ 
cannot^ like an animal, fly the evil, or seek a remedy ; 
it must patiently submit to it, and endure the diseases 
it entails : if the soil afford too much nourishment, it 
must continue feeding, and cannot stop when its 
appetite is palled. 

EMILT. 

Or, what is worse, and more frequently the case, 
when the soil does not yield a sufficiency of nourish- 
ment, it cannot seek it elsewhere, and famine must 
weaken the roots, and diminish that vigour which would 
enable them to stretch out their fibres over a greater 
extent of soil. 

MBS. B. 

We h&ve already entered so much into detail on the 
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influence of lights heat^ water^ and soil^ on plants, - tiiat 
I shall confine myself to recalling a few of the most 
essential points to your memory. Excess of light pro- 
duces too much excitement ; the oxygen escapes, and 
the carbon is deposited too rapidly ; the plant vc^tates 
in a fever, and the sap, incapable of suppljring its 
wants, is exhausted ; it withers, and the leaves fall off. 
There are two modes of remedying this disease .; either 
to increase the aliment, or diminish the vegetation ; the 
first may be done by plentiful watering, the other by 
diminishing the intensity of the light. 

Excess of heat dries up the juices : if you attempt lo 
remedy tliis by plentiful watering, the plant sprouts 
leaves, but very little fruit. 

« 

CAROLINE. 

This sort of vegetation must be well adapted to 
meadows, where a produce of leaves is principally 
aimed at. 

MRS. B. 

True ; but plentiful irrigation is not always attain- 
able : where it can be had, no evil effects need be appre- 
hended from the sun. 

A deficiency of heat produces dropsy, and often 
decay: the most delicate parts of the plant are first 
affected, such as the articulations of the branches and 
of the leaf-stalks ; hence the leaves and young branches 
fall off. A plant evaporates much more water than it 
retains ; it may he compared to a tube into which you 
introduce water : now, it is evident, that the more you 
pour in at one end, the more must be poured out at 
the other : the evaporation by the leaves must corre- 
spond with the absorption by the roots, else the plant 
will suffer. 

Plants are also often injured by exposure to external 
moisture. Rain is more hurtful to the wood than to 
the bark ; the latter is a sort of great coat, provided by 
Nature to shelter the wood from the inclemencies of 
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itke weather : she has stored it with carhon, to enable 
it to resist putrefaction ; and with silioeous earthy to , 
render it firm and durable: but if^ as it sometimes 
happens^ the great coat be rent and raggedy the rain 
penetrates into the wood (which is very differently 
oi^anised), and having no means of escaping^ the stem 
becomes rotten. 

EMILY. 

Among the injuries plants sustain from rain^ we 
must not forget that of its making the pollen of flowers 
burst before it is mature^ and hence preventing the seed 
from being brought to perfection. 

BCRS. B. 

True ; but we have already entered sufficiently into 
detail on that subject. 

In regard to the influence of the air, I have formerly 
observed^ that the agitation which the wind gives to 
plants is advantageous if not carried to excess: the 
cambium, being a thick viscous juice^ requires inotion 
to promote its descent. ^ 

OABOLINE. 

Yet you have said that the great aim of the gardener 
is to retard the descent of the cambium^ in order that, 
by remaining longer stationary in the branches^ it may 
afford more nourishment to the fruit. 

MRS. B. 

That is true, if the production of fruit be the object 
aimed at ; but if, on the contrary, il be timber, we must 
promote the descent of the cambium into the trunk, 
instead of endeavouring to detain it in the branches. 

Gentle exercise is, howevei;, generally advantageous 
in the vegetable economy, and promotes the circulation 
of the juices. Hence the objection to props and espaliers, 
which confine the stem and branches; yet these are j 
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often required to prevent the medianical injury trees re- 
ceive from boisterous winds, which rend their brandieB^ 
and sometimes tear up their roots from the soiL 

Plants are affected by the nature of the atmosphos 
in which they grow. There is nothing more prejudi- 
cial to them than smoke. 

EMILY. 

I am surprised at that ; for smoke, you have told us, 
consists of small particles of carbon which have escaped 
combustion ; and carbon^ you know^ is the favourite 
food of plants. 

MRS. B. 

The particles of smoke^ though apparently so small 
to our senses as scarcely to be distinguished when se- 
parate^ are mountains compared to the very minute suh^ 
division which matter must undergo in order to enter 
into the vegetable system. Smoke may clog the pores 
of plants, but is too bulky ever to obtain admittance 
through them. 

EMILT. 

But smoke is always accompanied by a current of hot 
air, which must be strongly impregnated with carbonic 
acid ; and in this state the carbon is so minutely sub-i 
divided as to be quite invisible^ and^ I suppose, suf- 
ficiently so to enter the pores of plants. 

MBS. B. 

You must remember that the pores of the leaves are 
destined much more for exhalation than for absorption. 
Carbonic acid is advantageous to plants only when it 
enters into their system by their roots ; and is as prf;}u- 
dicial to them externally as it is to animals ; for plants^ 
under a receiver containing carbonic acid, die in the 
course of a few hours. Azote and hydrogen do not 
appear to be injurious to plants, imless in such quantity 
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as to diminish the proportion of oxygen in the atmo. 
sphere^ which their v^etation requires. 

The third class of diseases arises from contusions or 
other external injury. 

The accidental loss of their leaves^ from whatever 
cause it may proceed^ must he considered as a disease 
of plants : if it is not the efiect^ it is the cause of one ; 
for when the sap rises to the branches^ and finds no 
organs to elahorate its juices^ it descends almost in the 
same state as that in which it rose,, a thin crude fluids 
little adapted to the nourishment of the stem and 
branches. Under these circumstances, its only resource 
is to feed and develope young shoots^ which Nature in- 
tended should not sprout tiU the following year. The 
sap is then elaborated in the leaves of the new shoot^ is 
converted into cambium, and the regular circulation is 
restored. 

EMILY. 

How wonderfully prolific Nature is in resources to 
remedy any accidental interruption to her regular pro- 
gress ! Onf would almost imagine the sap to be ^- 
dowed with a sort of instinct^ when we find that it is 
no sooner disappointed in meeting with those organs 
requisite to its perfection^ than^ abandoning its natural 
course^ it busies itself in feeding and prematurely forcing 
into vegetation the organs which are deficient. 

MBS. B. 

This admirable fund of resources springs from an 
origin far superior to instinct. Its immediate cause is^ 
it is true, probably either mechanical or chemical. The 
sap^ for instance^ cannot deposit the various juices re- 
quired by the different organs^ when a deficiency of 
leaves prevents these juices from being secreted. In 
its immature state it is^ in all probability^ better able to 
supply the elements required for the vegetation of buds ; 
and thus the young shoots are prematurely forced into 
life. The mere mechanical philosopher will rest satis- 
fied with this explanation : but if to the reflecting mind 
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be added a feeling hearty he will discover that the bene- 
ficent Author of nature has so wisely regulated the laws 
by which it is governed^ that they frequently contsin in 
themselves means of supplying remedies and resources 
against accidental contingencies. 

CABOLINB. 

This is^ indeed, admirable. In a work of human 
mechanism^ however ingeniously contrived or skilfully 
executed^ constant attention must be paid to watch and 
remedy any accidental defect ; whilst die laws of Nature 
are of so perfect a description that they are stored with 
those resources which the mechanist is obliged to supply. 

XB8. B. 

The loss of bark is so serious an injury as often to 
prove fatal to plants. If the evil prevail entirely around 
the stem^ so as to effect a complete solution of con- 
tinuity, the cambium can no longer descend^ and the 
plant must inevitably perish. 

CABOLINE. 

But do you forget^ Mrs. B., that in cutting a ring in 
the bark, to improve the fruity you perform the very 
operation you say is so dangerous ? 

MBS. B. 

True ; but this ring, you must recollect, is so narrow, 
that the swelling of the upper edge, from the accu- 
mulation of sap, soon produces a re-union of the severed 
parts ; whilst I was alluding to the destruction of the 
bark to so great an extent as to preclude all chance of 
such a remedy. If the bark be only rent on one side 
of the stem or branch, it may be considered as a partial 
infirmity, of which the plant may recover. For this 
purpose, the diseased part should be carefully cut away, 
and the wound be covered with an ointment Let ub 
suppose the rent to be of a long oval form, as is ge* 
nerally the case; the cambium, when it reaches this 
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spot^ meeting with obstruction^ will acieumnlate, and 
produce a swelling on the upper extremity of the 
wounded part :, this will gradually descend on each edge 
of the severed bark^ till it meets at the bottom^ and the 
swelling wiU increase^ tiU the two sides unite^ when the 
wound will be healed. 

EMILY. 

I have often observed the swelling of the bark where 
a branch has been lopped ; it forms a protuberant ring 
around the wound^ but does not close^ so that the cen- 
tral part of the wood remains exposed. 

MRS. B. 

In this instance, not only no ointment has been used 
to shdter the part affected^ but the wound being of a 
circular form^ it is more difficult for the edges of the 
bark to meet. The young wood^ however^ which it is 
the most essential to shelter^ is covered by the swollen 
ring of bark. 

Plants often suffisr from improper pruning. When 
a tree is lopped of its branches, they should be cut off 
obliquely ; the sap, when it rises to the wounded part, 
will then flow down its slanting surface, while, if the 
amputation be made horizontally, not only will the sap 
be less able to run off, but the wound will be more ex- 
posed to the rain and wind^ and putrefaction will pro- 
bably ensue. 

EMILT. 

I have seen the trunks of old willows, whose branches 
are lopped every year, become perfectiy hollow ; which 
arises, no doubt^ from the wood having been injured. 

MRS. B. 

This operation, which is called pollarding a tree, is 
done with a view of turning the branches to the greatest 
account: in willows, generally, for basket-work; in 
other trees, for fuel. When a tree is in the full vigour 
of life, it will be able to resist such merciless am- 
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putation ; bat when it becomes aged the wood win not 
sapport it withoat decaying. 

Slight eontmionf, instead of being prgndidal to 
plants^ produce an excitement which accelerates v^;e- 
tati<m« The prick or perforation of insects, whidi we 
haye noticed in the fig-tree, simply occasions a small 
swelling like that produced by a blow given to an animal : 
in this swelling a minute quantity of sap is deposited, 
which nourishes more abundantly, and, consequently, 
derelopes more rapidly, the surrounding parts. 

Beating trees in order to bring down die fruit. is, we 
have obseryed, advantageous to them, if performed with 
moderation and judgment ; by slightly wounding the 
young branches, it arrests the sap, and furnishes a store 
for the nourishment of germs ; but ^en much violence 
is used it is hurtful, by injuring the young branches ; it is 
80 also to the fruit, tmless these be of the nut kind : for 
apples, pears, and olives, when thus brought down, are 
bruised, and very liable to rot 

This leads us to the class of diseases arising from the 
action of animals on plants. But it is too late to enter 
upon it to.day : we shall reserve it for our next inter- 
view. 
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THE DISEASES OF PLANTS CONTINUED. 



KSS* B. 

Plants suffer much from their leaves heing devoured^ 
either by quadrupeds or insects. The former not only 
wound the branches in biting off the leaves, but^ if the 
soil be of a loose nature, their feet disturb the young 
roots ; hence pasturage is esteemed injurious in loose 
and wet soils. But the insect tribe is a far more insi- 
dious and fatal enemy. Insects not only perforate the 
plant, in order to deposit their eggs, but, when these 
eggs are hatched, the larvse or grubs prey upon the 
trees which have afforded them shelter, devouring their 
leaves, and often rotting the wood by their acrid juices. 
Most of these insects bear the name of Cynips : that 
which produces the excrescence called gall-nuts, from 
which ink is made, is one of the most remarkable. 
The smoke of tobacco, and washes made of infusions of 
that plant, are the best preservatives against these minute 
but inveterate enemies. The insect called Cochineal 
fastens itself to the bark of trees, and sucks the 
juice through it« The black spots on orange-trees are 
insects of this class ; they are generally pernicious in 
green-houses, and should be brushed off. 

CABOLINE. 

I thought that cochineal was of a bright red colour^ 
and that it was peculiar to hot climates. 
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The species yoa refer to comes from Mexico^ and 
feeds on the Cactus OputUia, from which it derives the 
name of cochineal ; hot theie are manj other ^ecies 
of this insecty which are not confined to tropical 
climates. 

The fifth class of diseases resnlts from the action of 
plants on each other. Being destined by Nature to 
produce a much greater quantity of seed than they can 
possibly bring to maturity, we may consider plants as 
constantly struggling with their neighbours to obtain 
nourishment for their numerous ofispring : they thus 
impoyerish each other, and check that vigour of v^eta- 
tion, which would take place, had every plant sufficient 
space and food not to interfere with the wants of its 
neighbours. 

EHILT. 

That is very evident in the fine growth of a single 
tree^ which has ample space for its branches, and food 
for its roots, compared to that of a tree in a crowded 
forest, where every inch of ground is disputed by sur- 
rounding plants. 

MBS. B. 

But, independently of this general competition for 
food, there are various other modes by which some 
classes of plants are noxious to others. Among these 
the parasitical plants stand pre-eminent. There are two 
classes of this description, distinguished by the epithets 
of false and true. The false parasite fixes itself to the 
plant, for support, without feeding on its juices ; while 
the true parasite derives its nourishment from the plant 
to which it adheres. These two classes are each sub- 
divided into external and internal parasites, denoting 
the parts of the plant which they attack. 

The false parasites consist of mosses, lichens, and 
fungi, which grow on living plants just as they would 
grow on a rock or a dead tree. 
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Such as the yarioiis mosses which grow on the stems 
of fruit-trees. But, if they do not feed on the tree^ 
whence do they derive their nourishment ? 



MRS. B. 



From the moisture of the atmosphere^ and, possibly^ 
from the relics of some preceding mosses^ which supply 
a few particles of yegetable mould. 



OABOLINE. 



Then^ if they do not feed on the juices of the tree^ 
in what manner do they injure it ? 



MBS. B. 

Chiefly by attracting moisture to the stem^ and thereby 
endangering the wood ; and also by affording a harbour 
for insects. In these temperate climates^ however, the 
harm they do is not of a very serious nature ; but^ in 
tropical r^ons, parasitical plants grow with such lux- 
uriance (the vanilla^ for instance,) that the tree suffers 
mechanically from the weight of the mass it has to bear. 

EMILT. 

I recollect^ in the Caschines of Florence, seeing many 
of the elm-trees so completely covered with ivy, that at 
first sight I concluded the tree itself was of that de. 
scription. 

MBS. B« 

Ivy is a creeping plant, not a parasite. Its roots are 
planted in the ground, and feed on the soil : all it re- 
quires of the tree on which it hangs is support. Yet 
diese plants, as you observe, are frequently prejudicial. 
I have seen trees so covered, and strangled^ as it were, 
with creepers, that scarcely any room was left for its na- 
tural foliage ; and the growth of the tree was thus con- 
siderably impeded. 

But to return to our parasites. The Rhizomorpha is 
a false internal parasite, which attacks wood; and, 
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though it does not feed upon its juices^ the mere growth 
of the plant proves fatal to it, disorganising its parts, 
and reducing the wood to a sort of vegetable mould. 
This malady seldom occurs bift in very old trees. 

EMILY. 

We, who wish to have plenty of sound timber for 
building, consider this as a dreadful makdy ; but, in 
the course of nature, it may, perhaps, simply be a means 
employed to reduce old or dead trete, to the state in 
which they are fitted to return again into the vegetable 
system, for this mould must afford rich food for other 
vegetables. 

XRS. B. 

In natural forests^ where the hand of man does not 
interfere to turn the timber to bis own account, the 
Rhizomorpha may be useful in hastening the decompo- 
sition of wood, a substance so hard and compact ^at it 
would require a great length of time to efiect it by the 
usual process of decay. In this operation, it is aided 
by a tribe of insects, which take up their abode in the 
cracks and crevices it has made in the wood. 

CAROLINE. 

The Mistktoe is, I suppose, a true parasite ; for it 
derives its nourishment from the tree to whidi it is 
attached. 

MRS. B. 

Yes. The seed of the mistletoe fastens itself to the 
tree by means of a glutinous substance with which it is 
covered. The radicle of this seed sprouts in a manner 
different from that of any other phint : being too feeble, 
on its first entrance into life, to penetrate so hard a soil 
as wood, it shoots out in some other direction. 

CAROLINE. 

It grows then like a stem in the open air, which must, 
be a very uncongenial soil ! as much too light as die 
other is too compact. 
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MRS. R. 

True ; and it no sooner makes this discovery^ than 
it changes its course^ and curying rounds retraces its 
steps towards the branch whence it sprouted. 

CABOXiIKE. 

Just as if it were conscious that the soil it had aban* 
doned was that in which it was destined to grow. 

It is said that it is in order to avoid the light, that it 
alters its course; for roots^ you know^ dread the light as 
much as leaves and branches delight in it. 

The extremity of the root having now grown stronger^ 
as soon as it comes in contact with the branchy pierces 
the barkj and plants itself in the alburnum^ whence it 
sucks up its food^ just as other plants do from the soil. 

CAROLINE. 

With the advantage that its food being already pre. 
pared^ it can scarcely require leaves to convert the sap 
into cambium. 

MRS. R. 

^ On the contrary^ the soil from which it feeds is the 
wood, not the bark : it is therefore the rising not the 
descending sap which it receives ; so that the mistletoe 
and the tree to which it adheres^ may be considered as 
the same individual plant, the parasite receiving the sap 
after the same manner as the branches of the tree^ and 
like them requiring leaves for its elaboration. 

ElflLY. 

This junction must be very analogous to a natural 
graft. 

KRS., R* 

I beg your pardon^ it is quite the reverse. In a grafts 
it is the vessels of the liber which unite ; whilst the 
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mistletoe strikes its little root through the bark into the 
wood^ and the junction of the yessek takes place in the 
alhomum. 

EMILT. 

Is it not wonderful that so young and tender a root 
should be able not only to pierce the bark, but eren to 
penetrate into the wood ? 

MBS. B. 

It is, indeed ; but observe that it does not go deeper 
into the wood than the external layer, which, being 
the last formed, is the most tender. 

EMILY. 

If the root of the mistletoe is so superficial, it cannot 
be so difficult to root it out, as I have heard. 

MBS. B. 

Though the root of the mistletoe does not penetrate 
beyond the outer layer of wood, you must recollect, that 
every year a new layer grows over it, so that it is an- 
nually buried deeper ; and after some years' growth in 
so hard and compact a soil, there is but little chance of 
being able to extract it, without wounding the branch 
beyond recovery. The only mode of effectually extir- 
pating the mistletoe, is to cut off the branch to which 
it is suspended ; it is better to lose a part than to suffer 
the tree to be molested by so disagreeable a companion. 

The mistletoe is more partial to some species of trees 
than to others ; but the oak is the only one almost whoUy 
exempt from its depredations. 

OABOLINE. 

I thought that it attached itself to the oak in prefer- 
ence to all other trees, and that the Druids considered 
their union as sacred. 

MBS. B. 

It was probably owirg to its so seldom attacking this 
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tree^ that the Druids held the mistletoe in such high vene- 
ration when they found it there. The oak has, however^ 
another enemy^ of a very similar description^ called the 
Laurientius, whose ravages are exclusively confined to 
this sovereign of the forest. 

The Ctjucutay commonly called Dodder, is a parasite^ 
which attacks lucerne^ trefoil^ and several of the artifi- 
cial grasses : it has neither cotyledons nor leaves^ con- 
sisting simply of a sort of filament or stalk, which, after 
it has sprouted^ falls and perishes^ when it finds no 
plant to which it can adhere ; hut if it meets with any 
of the artificial grasses, it fastens upon them^ and feeds 
upon their juices. The seeds sometimes germinate in the 
soil, and sometimes on the artificial grass itself. The mode 
of destroying this noxious parasite, is either to hurn or to 
mow the artificial grass very frequently, in order to pre- 
vent the seed of the Dodder from germinating ; or else 
to change the course of cropping, and sow corn, for this 
parasite will not attack grain, or any other endogenous 
plant. There are three species of Cuscuta, one of which 
attaches itself exclusively to the vine : its filaments are 
as large as a small pack^read ; fortunately, this last is 
very rare. 

The Orobandie is a genus, one species of which ad- 
heres to the roots of hemp, and destroys them hy devour- 
ing their juices. 

Fungi form a very considerable class of false parasi- 
tical plants ; to this class belongs the Erisiphe, which 
attacks the leaves of plants : it first makes its appear- 
ance under the form of yellow spots, which afterwards 
turn black. There are no less than forty different 
species of this parasite. 

The Bhizoctonia is a species of fungus, which con- 
fines itself almost wholly to the roots of lucerne and 
aafiron : this disease shows itself by the fading of the 
head of the plant; and the contagion soon spreads 
around it, in rays as from a centre. If one of the 
affected plants be pulled up, the roots will be found 
covered with the noxious filaments of this fungus : their 
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effects on saffron is so banefiil^ diat the maiady it pio- 
daces bears the name of death ; and the only way to 
preyent its spreading, is to bary ^ affected plants in a 
sort of cemetery, for it is necessary to sorroimd them 
by a ditch ; and in digging it, care must be taken to 
throw the earth inwards, to preyent the contagion from 
spreading. There are three spedes of this destmctive 
fungus ; the brown, the carmine, and the white : the 
latter attacks fruit-trees ; its filaments are free from tu- 
bercles, while those of the former are covered with them. 
The class of internal fungi is Tery numerous, there 
being not less than three hundred species, each attaching 
itself to the plant which suits it. Some of them attack 
all the plants of the same family ; others confine them- 
selves to those of the same species. Two of those 
species of fungi belong to the rose-tree : they appear at 
first under the form of small yellow spots ; diese in- 
crease till they run into each other ; their colour then 
changes to various tints of brown and red, — tints which 
you must have observed the leaves of die rose-tree often 
assume, long before their natural decay. 

CAROLINE. 

This malady, far from disfiguring the plant, adds to 
its beauty ; but who would ever have imagined these 
colours to have proceeded from a separate v^etation 
growing on the leaf? 

Smut IS a fungus, under the form of a Mack powder, 
which lodges itself on the surface of the ears of coin, 
particularly of oats. But the most insidious enemy of 
grain, of the mushroom tribe, is called the RoU It 
devours the seed, without making its appearance ex« 
tern ally. When the com is thrash^, the rotten seeds 
burst, and the disease is thus communicated to the rest 
of the com ; so that if sown, the rot will be propagated 
as well as the com ; to prevent which, com that is at 
all affected with this disease should be soaked in a lime 
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wadi, which destroys the seed of the rot^ withont in- 
juring that of the corn* 

Mr. Benedict Provost has found that washes of vitriol 
or verdigris are sdU more efficacious. 

EMILT. 

But are they not pernicious to the grain, and even 
dangerous to those who employ them ? 

MRS. B. 

It was at first apprehended to he so, hut it is now 
-wtR asc^ained, that neither the labourer nor the grain 
suffer from this process : it is much used in France ; 
and even arsenic has been used with success for this 
pivpose. 

The Ergot is a disease peculiar to rye> which attacks 
tile ovary of that plant ; and bread made of rye thus 
aflected is extremely unwholesome^ frequently producing 
gangrene. 

It would be endless to detail the various fungi which 
molest the vegetable kingdom ; we will conclude, there- 
fore, with the Rust, which confines its depredations to 
the grasses. 

It is time now to turn our attention to the last class 
cf diseases, those resulting from age; and here you 
must observe that a very essential difference exists be- 
tween the animal and the vegetable creation. In the 
former, aU the organs are developed at once : these after 
long use become induiiited, obstructions take place, 
decay follows, and life thus often terminates from old 
age. But the economy of the vegetable kingdom is 
totsUy different : the organs of the plant, that is to say, 
the vessels which convey the juices, the leaves which 
elaborate them, the buds which produce flowers and 
fruit, are renewed every year ; they are always fresh, 
always young : how then can a plant decay from age ? 

OAROLIKB. 

I should rather ask why all plants do not, like an« 
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mialB, die erery yetr ? for these argins^ whidi aie 
newedin the ^ring, perish in the aotmnii. 






Of an the organs whidi aie annually renewed ii 
perennial plants, the kyer of wood and of hark akne 
soniYe in an active state of vegetation: the othos 
may, in fact, he considered as annuals. Hying bat cne 



cAsoums. 

Then, when a tree dies of age, it is from the stem 
being worn oat ; every year the wood hardens by the 
pressure of the new layers which grow around it : its 
^essek must, in consequence, become obstructed, and 
less adapted to convey the fluids which are to pass 
through them : this bears a strong analogy to the decay 
and death of animals. 

UBS. B. 

True ; but observe that if these vessels are no lon^ 
calculated to transmit the juicesi, the plant no longer re- 
quires them to execute this function : it is performed by 
the fresh layers of wood and of bark, which are renewed 
every year : the old repose after their labours, but da 
not perish ; age, therefore, does not necessarily ental 
death, as in the animal kingdom. 

EMILY. 

From what cause, then, do plants perish ? for, thou^, 
it is true, some trees live to a great age, they all uU- 
mately die, as well as animals. 

MRS. B. 

They are certainly not destined to immortality ; bat 
their ceasing to exist seems to depend upon some acd* 
dental disease proving fatal, rather than upon any pie- 
scribed term of years assigned to them by Nature. 

The malady which most commonly destroys plants is 
exhaustion, aiisiug from their bearing, and ripemog. 
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too great a number of seeds : it is this which regularly^ 
though not necessarily, occasions the death of annuals ; 
for, if from any accidental circumstance the seeds are 
not matured, the plant retains sufficient vigour to live 
through another season. Perennials, which live several 
years, perish ultimately of the same disease. 

CAROLINE. 

And are there no means of diminishing the number 
of seeds of annuals, and, by thus preventing exhaustion, 
of transforming them into perennials ? 

AIRS. R. 

This may be done by making the flower grow double : 
the additional number of petals are produced at the 
expense of the seed ; but requiring much less nourish- 
ment, the plant is not exhausted. 

EMILT. 

But, if trees only perish by accidental death, some, 
at least, should escape; for accidents do not always 
occur. 

MRS. R. 

Not, perhaps, to a certainty in any given period ; but 
in the long course of time they never fail to happen ; 
and the extreme inequality in the length of life, in trees 
of the same species, afford ground for believing that its 
duration depends upon accident. 

EMILY. 

But some kind of trees are regularly much longer- 
lived than others : the oak, for instance, than the poplar; 
forest, than fruit trees. 

MRS. R. 

Some plants are naturaUy much more hardy than 
others, and therefore resist during a longer period acci- 
dental attacks. The oak, so vigorous and magnificent 
a tree, out of six seeds which it produces in every 
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blossom, brings only one to maturity ; and yet with 
how m«ch less ef!bit could the oak ripen clusters o^ 
acorns than an orchard tree the heavy load of fruity 
under the weight of which its branches bend ? and i^* 
any of them breaks how great is the probability that 
decay will ensue : the enfeebled vessds of the wood, 
exhausted by the labour of carrying sap to so much 
fruit, are unable to resist the consequences of exposure 
to the weather; and, after a series of accidents of a 
ramilar nature during a course of years, the tree at last 
perishes. When, therefore, it is said that such a species 
of tree usually lives such a number of years, the dura- 
tion refers to the average of time in which it falls a 
sacrifice to accident, and this average, is very difficult to 
ascertain. 

But it is not only ripening seed, which eventually 
exhausts plants ; all the various diseases we have enu- 
merated tend to shorten their existence. 

EMILT. 

Tet those only which injure the wood or bark can 
prove dangerous to the life of the tree : injury to the 
other organs can be of little consequence, since they 
naturally perish in ihe autumn. 

MRS. B. 

Tru^ ; but observe that most of the diseases we have 
mentioned attack the body of the plant ; the parasites 
suck up the juices of the stem ; the fungi which adhere 
to the stem and branches, those which coil round and 
strangle the roots^ all eventually injure the wood. 

There is in the island of Teneriffe a tree, the Dra- 
C€Bna Draco, of so remarkable a size, that it served to 
point out the limits of possession of different tribes when 
the island was first discovered : it has since been repeat- 
edly visited by different travellers, and during several 
centuries past i^pears to have remained unchanged : it 
may possibly be of so vigorous a nature as to have existed 
some thousand yei^rs. 
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CABOLINE. 

And the extraordinarily large tree in the Cape Verde 
islands^ in which Mr. Adamson discovered an inscription 
buried under three hundred layers of wood, must have 
been of a very great age. 

MRS. B. 

From its dimensions and appearance, he calculated 
that it was probably about five thousand years old. 

CABOLINE. 

Even allowing for an error of a thousand years or 
two in his calculation, the tree would still be of a highly 
venerable age. 

And without going so far for an example, in Blen- 
heim Park there are now in existence old trunks of trees, 
which are said to have shaded the retreat of the fair 
Rosamond ; and are supposed to be not less than a thou- 
sand years of age. 
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CONVERSATION XXVIII. 

ON THE CUIiTIYATION OP TBEES. 



MBS. B. 

Natdbe has divided the surface of the earth into mea- 
dows and forests : in some parts of the glohe^ these are 
so happily hlended as to form the most beautiful varietj 
of prospect ; but in general^ where the hand of man has 
not interfered^ they are divided into immense masses of 
wood and pasture, which render the appearance of the 
coimtry monotonous and melancholy. 

EMILY. 

I should have thought that, in the course of a series 
of years^ these different species of vegetation would have 
intermixed, so that the seeds of the forest-trees would 
have sown themselves and grown up amongst the grass^ 
while the latter, on the other hand, would have spread 
amongst the trees and gained ground upon the forest. 

JCBS. B. 

On the contrary, these two species of vegetation re- 
ciprocally interfere with each other^ so as to prevent 
either from encroaching on their established limits; 
for grass will not grow under the impenetrable shade of 
a forest, nor will the seeds of trees germinate in those 
thick and rich wild pastures called Steppes, where the 
grass rises to six or eight feet in height. 

In tropical climates, forests are composed of a much 
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greater diyersity of trees than they are in our less genial 
latitudes ; and the more you travel northward^ or the 
greater the elevation of the land, the more homogeneous 
^e woods become. 

CAROLINE. 

I have observed this^ both in travelling in Scotland^ 
and in ascending the mountains of Switzerland. The 
walnut^ the oak^ and the birch successively disappear^ 
and the summits are almost always crowned with firs. 

MRS. R. 

It is remarkable^ that under the same latitude^ America 
can boast of a much greater variety of trees than Em-ope: 
we possess but thirty -four species, while she has no less 
thau one hundred and twenty. It is to be hoped^ at 
least, that we shall be able to increase our stock from 
so well furnished a market. 

EMILY. 

America being a more recently settled country^ and 
less populous^ can afford to raise wood in a better soil^ 
whilst we^ in £urope, are so restricted for space^ that*, 
all our good soil is set apart for grain^ and we plant 
wood only where nothing more valuable will grow. 

MRS. B. 

That is necessarily the case in all highly civilised and 
thickly peopled countries ; com^ being a more valuable 
produce than timber^ will obtain the preference where 
the soil is adapted to it. 

Our natural forests, in such poor land as we allow 
them to occupy^ consist of little more than the oak^ the 
ash^ the beech, the bircb^ and, in elevated situations^ 
the fir. 

Forests are divided by botanists into tolerant and in- 
tolerant : the former admits of trees of another species 
growing amongst them ; the latter exclude all but their 
own. 
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A fotest of oaks is of the former description ; nnder- 
wood of yarious descriptions growing beneath it; whilst 
beeches and firs do not allow this privilege to the in- 
ferior plants^ and are hence denominated intolerant. 

The thirty-four species of European forest-trees are 
divided into four classes. 

1st. Class. Trees with hard wood : this class comprises three 

species of oak. 

IxMig-stalked oak. Chestnut Hornbeam. 

Stalkless oak. £hn. Pear. 

Taunn oak. Ash. Apple. 

Sycamore. 

2d Class. Trees with soft wood. 
Lime. Poplar. Willow. 

Sd Class. Trees with resinous wood. 
Pine. Fir. Larch. 

4th Class. £veigreens, not resinous. 
The Evergreen Oak of the south of Europe. 

There are two modes of felling forests ; which the 
French call en Jardiniere or TaUle r^lie, and for which 
we^ who devote much less time to this species of culti- 
. vation, have no equivalent terms in English. In the 
former^ you successively cut down the large trees as they 
grow up to the size of timber ; in the latter^ the whole 
of the forest is felled at once. 

OAROLINB. 

The former must surely be the best mode ; for it 
seems mere waste to cut down the young trees before 
they are large enough to be of use. 

MRS. R. 

It is difficult to fell the lai^ trees without injuring 
the small ones. They are deprived of the shade and 
shelter of the large trees, and their roots are often dis- 
turbed and their branches broken by the fall of their 
protectors. When forests are felled completdy, it is 
done at r^ular periods^ which are determined either by 
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the nature of the wood or the purpose for which it .is 
iatendecL For the ordinary consumption of fuel, it is 
usually cut down every twenty years. When the trees 
have attained a sufficient size for fire-wood, and in 
countries where wood is the only fuel, this is the prin- 
cipal object in view. This is generally the case in most 
parts of the world. £ngland, where coal is so com- 
monly burnt, forms an exception. We devote much 
less time to planting, because we derive our fuel from 
the interior, rather than from the surface, of the earth ; 
and our woods are raised chiefly to produce timber for 
building : but the taiile rSglee is generally adopted on 
the Continent. It admits, however, of some modifi- 
cation : instead of cutting down the large trees, and 
leaving the young ones to grow up, the young trees are 
cut down generally about the age of twenty years ; with 
the exception of the finest plants, which are reserved 
for the next periodical felling. These trees are called 
standards or standers. The young trees are cut up into 
faggots for burning, and into props to support vines: 
their stumps quickly send forth new shoots, which at 
the end of another twenty years are fit to be cut down 
for the same purpose. The greater number of the 
standards are dien felled, having acquired dimensions 
which enable them to be cut into logs for firewood. 
The standards which esciqie the second felling, in France, 
assume the name of sur taillis: if reserved a third time, 
they are called sur Scarce ; and should they be so for- 
tunate as to survive the fourth felling, they become 
timber. 

EMILY. 

I really quite tremble for the reserved trees every 
time the wood.cutter enters the forest ; it is well they 
are not endowed with a consciousness of the risk they 
run. And at what age are timber trees felled ? 

MBS. Ba 

Their length of life will be more likely to excite your 
envy than your compassion. Oaks and beeches are nol 
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considered as ripe for timber^ until they have attained 
the age of 120 or 130 years. After that period^ there 
is a greater chance of their deteriorating, than of thdr 
improving. 

OABOLUnS. 

Wood for burnings then^ cut down in the successiye 
fellings is from twenty to nearly fifty years of age ? 

UBS. B. 

Beech, when not reserved for timber^ is not sofifered 
to live beyond thirty years; because aftar that age^ 
young shoots will no longer sprout from the old stumps. 

Resinous trees do not shoot out afresh after felling ; 
woods of firs must therefore be cut down altogether, 
and resown ; or the forest may be felled in alternate 
stripes,. which is attended with this advantage, that the 
stripes left growing, shelter the young plants which 
shoot in those that have been felled. When the firs 
are situated on the declivity of a mountain, as it very 
frequently happens, the wood-cutters must begin their 
operations from below, in order to be able to carry away 
the trees with greater facility. 

The proper season for felling forests is from the 
middle of November to the middle of April ; and the 
instrument best adapted for that purpose is a sharp axe, 
which should be used as near the ground as possible ; the 
buds of the old stumps shooting much more readily when 
an axe is used than when a saw is the tool employed. 

EMILY. 

And pray what species of trees are reckoned to make 
the best fuel P 

JCBS* B* 

Those which are heaviest: the weight indicates the 
quantity of carbon it contains ; and you may recollect 
tiiat, in the^combustion of wood, it is the carbon which 
gives out most heat. 
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GAROLUCE. 

Yet I should prefer the wood which produces most 
flame. Flame is so cheerful^ that it appears^ perhaps^ 
to give out more heat than it really does. 

MRS. B. 

The light which accompanies it, in a great measure^ 
atones for its deficiency of intensity ; but flame must 
be considered as a species of luxury^ in which those 
only can indulge who do not aim at economy in fuel. 
The greatest quantity of heat is given out when the 
wood bums red, without flame ; consequently^ the wood 
which has the fewest volatile parts producing flame, and 
the greatest quantity of carbon, producing red heat, is 
the most valuable for fiiel. Here is a list of the various 
proportions of carbon contained in equal quantities of 
wood of diflerent species : — 





Oz. of Carbon, 
the Cubic Foot. 




Oz. of Carbon, 
the Cubic Foot. 


Black fir . 


- 86 


Oak - 


- 60 


Red fir - 


- 84 


Beech - 


- 64 


Evergreen oak 
Box 


- - 69 
- 68 


Pear - 
Willow 


- 54 

- 27 



I have already mentioned the danger incurred by 
stripping trees of their bark^ in order to harden the 
wood, by forcing the cambium to descend through it. 
This mode is, however, sometimes attended with suc- 
cess, provided that it be performed only the spring 
previous to the trees being felled ; and that the naked 
tree be charred or slightly burnt^ as a substitute for the 
covering of which it has been deprived, and a preserva- 
tive against the inclemency of the weather. 

OAROLINE. 

That is to say, that the wood is burnt to save it from 
suffering from wet ! I should really think the remedy 
worse than the disease. In travdUng in Italy, I re. 
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collect seeing such miserable flayed and blackened trees^ 
looking as if tbey had been put to various species of 
torture before the executioner came with his axe to 
strike the final blow. 

HBS. B. 

Why should you not compare them to sheep shorn 
of their fleeces in the spring ? — the bark of the tree is 
no less useful in the arts than the fleece of wool : you 
recollect that it contains the astringent principle called 
tannin, so essential in the preparation of leather : it is 
oak bark which is principally used for this purpose^ as 
it contains the greatest quantity of tannin. 

Let us now consider the cultivation of single trees. 

EMILY. 

Such as form the ornament of parks and pleasure 
grounds; and those which^ dispersed throughout the 
country^ produce such beautiful scenery in England. 

HBS* B. 

There is certainly no country which can boast such 
a natural and picturesque arrangement of trees. On 
the Continent^ single trees are generally planted in 
rows : in some districts they may be considered as a 
supplement to forests. Almost all the trees in Belgium, 
for instance, grow in hedge-rows, or in avenues on the 
side of high roads. What species of trees should you 
think best calculated for the latter purpose ? 

CAROLINE. 

Evergreens would not be suitable ; at least in our 
northern climates, because the road requires exposure 
to the sun and wind during winter, and the passenger 
requires no shade in that season. 

EHILY. 

They should be trees which afford sufficient shade in 

'J- 
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the summer, but whose foliage is not so thick as to 
prevent the road from drying, after heavy showers. 

MRS. B. 

For this reason the horse-chestnut is not adapted to 
such a situation ; for^ though it would afford excellent 
shelter to passengers during a shower^ it would render 
the road damp. Trees with very wide-spreading roots 
are also objectionable^ as they encroach on the adjacent 
culture : on this account the acacia is excluded* 

EMILY. 

But in England the road is almost always separated 
from tlie contiguous fields by a ditch^ so that the roots 
could not well interfere with their produce. 

The roads in England are seldom bordered with 
trees, except occasionally in hedge-rows : our climate 
being too damp to admit of such an ornament ; while 
in the southern parts of the Continent trees are almost 
a necessary accompaniment to roads, on accoimt of the 
shade they afford. 

CAROLINE. 

I think fruit-trees, and such as have sweet-smelling 
blossoms^ should he planted for the gratification of the 
passengers. 

SlBS. B. 

I am afraid that the kindness of your intention 
would be frustrated ; for as these trees are not the 
property of the public, it would be only leading the 
passenger into temptation, and exposing the tree to 
danger ; the fruit would be unlawfully gathered, and 
eaten, in all probability, before it was ripe ; and the 
tree would suffer from the pulling and breaking of its 
branches. When fruit-trees grow on the high road, 
the proprietors are often obliged to fence the steins witL 
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briars and ImunUes, to pieTent tbeir hang climbed^ and 
to lop the lower foranehes/in order that the fhiit may be 
above the reach of the passengers. 

The elm is one of the trees best adapted for the high 
road : it may be transplanted without iignry, after it 
has attained such a growth as to enable it to resist the 
attacks of catde^ an esKntial pointy for trees so much 
exposed ; it is hardy in its nature^ of long dmation, 
and aflfords a light and pleasant shade : its roots are 
superficial, and yet not spreading, and it bears neither 
flowers nor fruit which can tempt the passenger. 

The plane^ a tree very common on the Continent^ is 
also wdl adapted to roads. It comes into leaf very late^ 
BO that the roads haye full time to dry in spring. The 
oak is so hardy and durable a tree^ that it woidd be 
excellent for this purpose^ could it be transplanted suffi- 
ciently large to preserve it from accidental injury ; but 
it suffers from transplanting, unless very young. The 
best mode of rearing oaks for avenues is to plant them 
in hedges : the bramble^ or other shrubs of which the 
hedge is composed^ afford them shelter and defence^ 
until they are of an age to resist accidental injury ; the 
hedge may then be cut down at pleasure. This has 
also the advantage of forcing the roots of the oak to 
descend ; for the roots of die hedge^ being more super- 
ficial, consume the nourishment near the surface of the 
soil^ and compel those of the oak to sedc it in « lower 
region. 

The birch is well calculated for roads^ if the soil be 
sandy : it thrives in a cold climate and in elevated situ- 
ations^ and the lightness of its foliage is an additional 
advantage in such temperatures. 

The sycamore is a beautiful tree for avenues. The 
hornbeam is objectionable only on account of the slow* 
ness of its growth. The aspen^ the ash^ and the poplar, 
ate wdl adapted to a moist soil, as they help to drain it 
An avenue of poplars is not picturesque, it is true, bat 
it atfbrds almost as much shelter from the wind as a 
wall, and in some situations this is very desirable. 
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EMILY. 

A few poplars, interspersed with other trees, form, I 
think, beautiful groups ; but an avenue of poplars is 
associated with the idea of marshy ground, and from 
its formality is extremely ugly. 

MRS. B« 

In planting trees by the road-side, the holes should 
he made both deep and wide ; for the ground, not being 
cultivated, is hard and compact, and the young roots 
would be unable to penetrate it, were it not prepared 
and lightened by the pickaxe or the spade. 

The young trees should never be headed or lopped ; 
it thickens their foliage, but destroys the natural 
character of the tree. Some of their lateral branches 
may be slightly pruned ; for as the branches in general 
correspond with the roots, the more erect the former 
grow, the more the roots will descend into the soil. 

CAROLINE. 

The beauty of the greater part of the trees on the 
Continent is spoiled by the merciless mode they have 
of heading them when young, in order to make them 
grow thick and bushy. 

MRS. B* 

They do this in transplanting young trees, for safety ; 
for the more they are lopped, the more certainty there 
is of their living ; and nurserymen who usually supply 
them, and warrant their taking root, make no scruple 
to amputate both head and branches. 

CAROLINE. 

The life of the plant may be thus secured, but it no 
longer deserves the name of a tree ; it is a stake, or a 
pole ; which, though it may throw out branches, will 
never have the free, natural character of its species. Is 
\t not, therefore, far preferable to run some trifling risk 
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of losing the tree^ rather than mutilate it in so barbarous 
a manner ? 

MRS* B* 

I perfectly agree with you : besides, the risk is very 
trifling. In transplanting trees into the botanical garden 
at Geneva^ the branches are never lopped^ and only 
about five per cent, die ; yet the chance of their perish- 
ing must greatly exceed that of common transplantations^ 
as the trees come from foreign climates^ and are placed 
in a soil and temperature more or less unsuited to them; 
besides which, they have undergone the confinement of 
packing, and the fatigues of a long journey. It must, 
however, be acknowledged, that the art of packing and 
conveying plants is highly improved ; for M. de Can- 
doUe frequently receives plants from foreign countries, 
not only in leaf, but in full blossom. 

If, however, gardeners will persevere in the system 
of lopping, they should at least do it with moderation 
and judgment. 

EMILY. 

There is some apology for nursery gardeners : the 
trees, in their grounds, are so thickly planted, that they 
cannot be taken up without injury to their own roots, 
or to those of their neighbours ; and if the roots be cut, 
is it not necessary also to lop the branches, for mu- 
tilated roots can ill supply the whole of the branches 
with nourishment ? 

KSS* B. 

Your observation is very just; but young trees, 
raised with a view to transplantation, should never be 
allowed to grow so thickly as to interfere with each 
other ; it is the duty of a nurseryman to transplant 
them in his own grounds, in order to give them space 
to grow in, if he has not a market for them elsewhere. 

When a very large tree is to be transplanted, it is 
advisable to do it in the heart of winter, during a frost ; 
a trench should be dug around^ and, as far as attainable. 
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below the stem of the tree^ and be filled with water, if 
the rain does not sufficiently perform that office. When 
the water is frozen^ the tree will be enclosed, as it were, 
in a vase of ice, and may be taken up with the clod of 
earth attached to it ; and, contained in the icy vase, it 
may then be conveyed to the place of its destination, 
ilmost without being sensible of its change of situation. 
iThis is, however, a very expensive operation, as it re- 
quires a considerable mechanical force to accomplish it. 
It can be done, also, only where the frost is severe and 
of long duration ; for if the ice be melted or broken 
before the tree is placed in its new situation, the oper- 
ation fails. 

Sir Henry Stewart of Allanton has, within a few 
years, introduced a mode of transplanting large trees, 
which appears to have been attended with great success. 
It is precisely the reverse of that I have mentioned, yet 
founded on the same principle of guarding the roots 
from injury : with this view, instead of carefully cover- 
ing up the roots, he lays them bare, but he separates 
the earth from them with such extreme precaution, that 
not even the smallest fibres are injured ; this is done 
by labourers, whom he calls pickmen; because their 
business is to clear the roots from the earth by means 
of a small instrument adapted to the purpose, or with 
their fingers ; a ball of earth is left close to the stem 
with the sward upon it An engine is then brought up 
to the tree, consisting of a strong pole mounted upon 
two high wheels ; the pole is strongly secured to the 
tree, while both are in a vertical position ; they are 
then brought down to a horizontal one, by the pole 
acting as a lever ; and by its descent, the few central 
roots, which the pickmen could not reach, are rent ffom 
the ground. The tree is so laid on the machine as to 
' balance the roots against the branches, and one or two 
men are placed aloft among the branches of the tree, 
where they shift their places like moveable ballast, as 
occasion may require. Both roots and branches are 
carefully tied up. The pit for receiving the tree, which 
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should be prepured « twdveinonth befcnre^ b now opened^ 
aad the tree set in the earth as shallow as posaihlfe 
The roots are then loosoied from their handagefL» and 
divided into the tiers, or ranfcs^ in which they grow 
from the stem ; the lowest of these tiers is first arranged, 
as nearly as possible^ in the manner in which it lay 
originally^ each root with its rootlets and fibres being 
imbedded in the soil with the utmost precaution^ the 
earth being carefully worked in by the hand and the 
aid of a small rammer : additional earth is then gradu- 
ally sifted in^ and gently kneaded down^ till it forms a 
layer^ in which the second tier of roots is extended in 
the same manner as the lower tier^ and so on till the 
whole is covered with earth. This attention to incor- 
porate each fibre of the roots with the soil not only 
answers the purpose of inducing the roots to recom" 
mence their function of absorbing sap, but also serves 
to fix and secure them firmly in the soil^ and renders 
stakes^ ropes^ and other means of adventitious support 
unnecessary. 

OABOLINB. 

By your account this does not appear to be a very 
expensive process. 

MRS. B. 

No; independently of the engine, - which is very 
simple, it is estimated that trees from twenty-six to 
thirty-five feet high, may be moved half a mile, at the 
expense of from ten to thirteen shillings. But the ex- 
periments have always been made with healthy trees, 
whose roots and branches have had ample space for 
growth; not tall emaciated plants torn from the in- 
terior of forests, with stinted roots and branches, and 
so little vigour of vegetation, that tbeir bark would not 
be either of sufficient thickness or hardness to shdter the 
stem from the rude blast, nor the roots of sufficient 
strength or extent to ^x it firmly in the soil. Sir 
Henry Stewart, therefore, particularly recommends 
transplanting trees which have been freely exposed to 
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.die advaatii^pes of light and air ; and shoold they^ by 
sacQi exposure, have suffered in their growth on the 
weather side, he advises, in transplanting them, to re- 
verse the aspect, in order to i^elter the weak side of 
the tree, and expose the luxuriant one to the severity 
of the wind. 

EMIIiY. 

By this means, then, large trees may be transplanted 
without either cutting the roots or lopping the branches ? 

MBS. B. 

By adopting all the precautions I have mentioned. It 
appears that scarcely a tree failed. Sir Henry is, no 
doubt, perfectly correct in not cutting, even the little 
tassels of rootlets which grow at the extremities of the 
roots, provided the operation of transplanting be per- 
formed with so much caution that these suffer no in- 
jury ; but if the spongioles be crushed, or the fibres 
any way mutilated, it is better to amputate the ex- 
tremities, which will shoot afresh more quickly than 
they would recover of their wounds. 

It is wrong to plant in wet weather ; for, though 
watering is required after planting, the hole in which 
the tree is placed must not be filled with mud : it would 
greatly endanger the roots. 

In such wet countries as Holland, they are often 
obliged to bury faggots beneath the soil intended for 
planting, in order to increase the filtration of the 
water. 

From the cultivation of trees we shall proceed to 
that of hedges : these are destined either for shelter or 
defence. In former times there was a third description 
of hedges, designed for ornament ; but these our land- 
scape gardeners have entirely exploded. 

That district in the west of France, called the 
Bocage, derives its name from the high and bushy 
hedges with which it abounds, and which are designed 
to afford shelter from the stormy winds of the Atlantic. 
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There are bat few trees in those parts ; but the hedges^ 
being from eight to ten feet in height^ are sufficient to 
protect the crops from the boisterous sea-breezes, and 
they hence bear the name of brise vent, 

CAROLINE. 

In En^nd^ our hedges are calculated more for 
defence ; but the trees, with which they are interspersed, 
serve also the purpose of shelter. 

MRS. B. 

Our climate is unfortunately so damp, that exposure 
to the sun and air is rather an advantage than other- 
wise. 

Hedges for defence answer the double purpose^ of 
enclosing cattle in their pastures, and excluding those 
which might trespass on it. 

It is objected to hedges, that they occasion a waste 
of ground : when necessary, therefore, they should be 
made to occupy as little space as possible^ and be 
thickened, by crossing and engrafting the branches on 
each other, rather than by planting a double row. An 
external ditch, is liable to the same objection ; but it 
has the double advantage of serving as a defence to the 
hedge, and of raising a bank, which gives additional 
elevation to the hedge when planted on it. When the 
shoots are two years old, they may be crossed and 
fastened by a worsted thread, and they wiU engraft of 
themselves ; for the friction of the ligature will wound 
the young bark sufficiently to expose the cortical vessels, 
and enable them to unite with each other. 

EMILY. 

The plants have, then, a double source of life ; and, 
if one of the stems should perish, its branches would be 
fed by those on which it is grafted. 

MRS. B. 

Yes ; and the dead stem may be cut away without 
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injuring the hedge. By this system of crossing and 
grafting the branches, the hedge becomes so thick as to 
-be absolutely impassable. Great attention should be 
paid^ not to plant hedges of shrubs which grow thin at 
the base^ or have spreading roots. The hawthorn or 
quickset is decidedly the plant best adapted for hedges ; 
its shoots branch out in such a yariety of directions, 
'and cross and intersect each other so frequently^ as to 
render all ligatures for that purpose unnecessary. 

The Paliurus aculeatus succeeds well in dry soils. 
It is armed with two species of thorn, one of which is 
straight, the other curved: so that the animal that 
would trespass, if it can avoid the straight thorns, on 
entering the hedge, has very little chance of escaping 
tbe crooked ones in passing through it. 

The Barbary is well adapted for hedges, having three 
thorns issuing from the same point. The Ilex is fur- 
nished with thorns at the extremity of its leaves. The 
Lentiscus (Pistachia Lentiscus) and the Cockspur 
Hawthorn (Crataegus crusgalli) are shrubs which ad- 
roit of being planted in hedge-rows : but their cultivation 
does not extend further northward than the southern 
parts of £urope. 

CAROLINE. 

I begin to think we have been confined long enough 
by these hedges ; and I am impatient to break through 
them, to get into the orchard, and examine the fruit- 
trees, which are of a much more interesting nature. 

JbRS. b. 

I was just going to direct your attention to them. 

You will be surprised to hear that, of one himdred 
and twenty families of fruit-trees, known in Europe, we 
cultivate only seventeen ; and by far the greater part 
of these have been brought from the other quarters of 
the world. The apple and the pear, some few cherries, 
and the raspberry and strawberry, are alone indigenous 
in Europe. 
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OAROLIMB. 

Alas ! what a poor figure our quarter of the globe 
makes in die yegetable kingdom. 



We have the greater merit in having enriched it with 
such a number of foreign plants. 

BfRS. B. 

True. These seventeen families give us thirty-four 
genera, sixty-eight species^ and, finally^ about two 
thousand varieties of fruit-trees: a number which is 
multiplying every day^ from the increased facility of 
intercourse with foreign countries^ and the improved 
mode of conveying plants^ united to the general pro- 
gress of science. 

CAROLINE. 

From what countries do we derive our choicest fruit- 
trees? 

MRS. B. 

Chiefly from the £ast. Africa is but very imper- 
fectly cultivated; and America, though so remarkable 
for its forest-trees, appears to be but scantily supplied 
with fruit-trees. The Opuntia, the Diospyros, and a 
few others, are the only fruit-trees that have been 
brought to Europe from Uie northern parts of the New 
World. 

The orange and citron we derive from Japan ; the 
pomegranate from Africa. 

New Holland, which contains not less than three or 
four thousand different plants, has but three or four 
species of fleshy fruit-trees, and the fruit of these is 
small and insipid. 

In some fruits we distinguish those in which the 
fleshy part is attached to the nut or keinel, as the phim 
and the peach, from those which are separated from i^ 
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as the apricot. Peaches^ plums, apples, and pears, are 
of the family of Rosacea. 

CAROLINE. 

This family is, then, equally cdebrated for the beauty 
of its flowers and the excellence of its fruits. 

There are two species of peach, both of which we 
derive from Persia : one of them having a smooth skin, 
we distinguish by the name of Nectarine. Each of 
these species has two varieties, in one of which the 
pulp adheres to the stone, in the other it is separate 
from it. 

The other members of this family are the almond, 
the apricot, which comes from Armenia, and the cherry, 
of which there are five species. There are besides, of 
this family, the plum, the strawberry, the rose, the ser. 
idce-tree, and the medlar. 

The orange forms a family of its own, bearing its 
name AurantiaceiBy and includes the lemon, the citron, 
and the pample, or mousse. 

The sweet orange and the bitter were formerly sup- 
posed to be of the same species, and the sweet was often 
grafted on the bitter orange ; but this is an error : they 
are of different species — and the sweet orange does not 
require grafting. 

There are no less than twelve known species of walnut 
trees; one of which we derive from Syria, and the 
eleven others from America. We cultivate the first for 
its fruit, but the latter produce the finest timber. ^ 
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CONVERSATION XXIX. 

ON THE CULTIVATION OF PLANTS WHICH PBODUCE 

FERMENTED LIQUORS. 



MRS. B. 

There exists in all vegetables, though in very different 
proportions^ a saccharine substance from which sugar is 
obtained ; and this substance is susceptible of being 
converted into alcohol or spirit of wine. For this pur- 
pose it is not necessary to resort to the laboratory of the 
chemist : when placed under favourable circumstances, 
the transformation takes place spontaneously by a pro- 
cess cabled fermentation, 

EMILT. 

It is a process with which we are already tolerably 
well acquainted, as you explained the different ferment- 
ations to us in our Conversations on Chemistry. 

MRS. B. 

You will, then^ recollect that the juice of all fruits^ 
when -expressed, will (like that of the grape) ferment ; 
and that during this process a general disorganisation 
of the parts takes place, and a new arrangement is esta. 
blished, in consequence of which the sugar or saccharine 
matter contained in the liquor will be converted into 
spirit. But fermentation is not confined to the juice of 
fruits : spirit may be obtauied from any part of a plant 
containing the saccharine principle ; thus the sap of the 
palm-tree^ when fermented, produces palm wine. 
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CAROLINE. 

It is to be regretted that we have no trees whose sap 
can be fermented : it would be so much more easily 
obtained than fruit. 

MR6. B. 

The sap of the birch is sometimes fermented. But 
you may recollect that the vinous fermentation is fre- 
quently followed by another of a very different nature 
called the acetous fermentation^ which reduces the wine 
or spirit to vinegar : this occurs in some measure with 
the fermented sap of the birch; it becomes slightly 
acid; and may therefore be considered rather as a re- 
freshing than a spirituous beverage. AH sap would 
yield spirit ; but, independently of its susceptibility of 
turning acid^ the liquor would^ in general^ be insipid. 
The excellence of wine is not confined to the spirit it 
contains^ but to its aromatic flavour ; and this is pro- 
duced by the fermentation of fruit. If spirit of wine 
alone be required^ it may be obtained from potatoes or 
any other vegetable^ however insipid. Brandy and 
common spirits are, in England^ usually distilled from 
fermented grain : gin has more flavour^ as juniper ber- 
ries are distilled with the spirit. 

EMILT. 

Yet grain does not appear to contain any sugar ? 

MRS. B. 

Though grain is not sweet to the taste^ it contains 
the elements which produce sugar^ and the mode of 
developing this substance^ is to make the grain begin 
to germinate. For this purpose^ barley is moistened 
and exposed to a certain elevation of temperature which 
stimulates germination ; the saccharine principle is thus 
produced; and the grain becomes sweet: the germination 
is then suddenly stopped by drying the barley in a kiln 
or a heated oven ; in this state it is called malt. Whea 
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mixed with water, the liquor is so sweet as to have oh- 
tained the name of sweet-wort, and its fermentation 
produces beer; but this would be a very insipid beverage, 
were not hops added previous to the fermentation, to 
give it the flavour and astringent quality found in 
fruits. 

The fermentation of apples produces cider. There 
are three species of apples ; the sweet, the sharp, and 
die acid. The two former, fermented together, produce 
excellent cider : the sweet apple supplies the spirit ; 
the sharp, the astringent principle ; Init the sour apple 
is not fit for fermentation. In order to make good 
cider, it is not only essential to choose the kind of apples, 
but they must be gathered with care, to avoid being 
bruised ; they should then be collected into heaps, in 
which state they ripen and exude moisture : they must 
next be crushed and reduced to a pulp, and -^^ of water 
add«d ; the mass is then pressed to obtain the juice, 
which ferments spontaneously, and produces cider. 

EMILY. 

Perry is, I believe, obtained from pears in a similar 
manner ? 

MBS. B« 

Precisely. But it is to the vine that we are indebted 
for the most valuable of our fermented liquors. This 
plant is of the family called SarmentaceiB, It bears 
alternately clusters of grapes, and of leaves, opposed to 
each other on the stem< The vine derives its origin 
from the countries situated between Persia and India : 
it was brought by the Phcenicians to Greece, and thence 
conveyed by the Phodans to a colony they had farmed 
m that part of Oaul where Marseilles is now situated. 

EMILY. 

The vine is a plant of sudi interest to society that its 
history can be traced with more accuracy than that of 
most other plants. 
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MRS. B. 

And hence governments have interfered more with 
the cultnre of the vine^ than with that of any other 
plant. Numa Pompilius first introduced it at Rome. 
The Emperor Domitian ordered all the vineyards to he 
rooted up. Charlemagne protected the culture of the 
vine; whilst Charles IX. discouraged it. His successor^ 
Henry I V.^ re-estahlished it^ . and ever since it has 
flourished unmolested in France. 

CAROLINE. 

It appears^ then^ that cruel and tyrannical sovereigns 
forhade the culture of the vine^ whilst the humane and 
enlightened ones encouraged it; and yet the former 
could have heen influenced only hy its moral effect on 
their subjects^ for it was evidently prejudicial to the in. 
terests of tlie country to destroy so valuable a branch of 
commerce. 

MRS* B. 

Commercial interest was very imperfectly understood 
in ancient times^ especially by unenlightened sovereigns; 
these, therefore^ considered only the prejudicial effects 
of the vine in producing intoxication ; whilst the better 
informed not only esteemed it as a source of wealthy 
but of health and comfort to those who enjoyed it 
without excess, — and this latter class is certainly by 
far the most numerous. 

EMILY. 

I have heard it observed, that there is less intoxication 
in wine countries than in the more northern districts, 
which do not admit of the growth of the vine. 

MRS. B* 

In England, for instance, it is cheaper to drink spirits 
than wine, or even than strong beer ; and as alcohol is 
the intoxicating principle^ these distilled liquors have a 
more intemperate tendency. The culture of the vine, 
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since its introduction into Europe, in extending north- 
wards^ has spread itself more to the east than to the 
west, because the eastern part of this continent is hotter 
in summer than the western, under the same latitude. 
Now^ the Tine derives more advantage from the heat of 
summer than it suffers from the cold of winter : in the 
latter season it does not vegetate, so that it requires only 
the degree of temperature necessary to escape freezing, 
while heat in summer is absolutely requisite to ripen 
the grapes ; and you have seen that the vine succeeds 
much better in Switzerland than in England, because, 
though the winters in the former are generally colder, 
the summers are hotter. 

CAROLINE. 

We read in history, of vineyards growin^^ and wine 
being formerly made in England. Do you suppose that 
the dimate was then warmer than it is now ? 

No ; but the palate of our ancestors was probably not 
so delicate as that of their descendants. The same has 
been affirmed of Brittany and Normandy, provinces in 
which vineyards are now unknown, and where the vine 
is cultivated, as in England, trained against walls in a 
favourable aspect ; and even then the grapes ripen but- 
imperfectly. If wine was really ever made in those 
countries, it must have been a beverage somewhat ana- 
logous to vinegar ; but it is very possible that such wine 
was once produced ; for the fact is ascertained, that in 
proportion as the means of transport has increased, the 
extent of country in which the vine is cultivated has 
diminished. 

EMILY. 

I should have imagined that the increase of highroads, 
canals, and shipping, would, by diminishing the expense 
of conveyance, lower the price of wine, and thus render 
it more attainable to the northern countries, where it is 
not grown. 
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MRS* B* 



Your argument is perfectly just : the increased fa- 
cility of conveyance augments the demand for^ and, 
consequently, die production of^ wine ; hut that does 
not prevent its restricting the extent of latitude in which 
the vine is cultivated. When vdne could he conveyed 
from the south of France to Brittany and Normandy^ of 
a much higher flavour and hetter quality than that 
which was produced in those provinces^ and ,with hut 
little additional expense^ the Bretons and Normans 
gradually converted their vineyards into com and pas- 
ture, and exchanged their grain and cattle for the juice 
of the grape. 

CAROLINE. 

Whilst the increased demand for wine must have in- 
duced the southern districts to convert their pasture 
and com fields into vineyards. The same reasoning 
will hold good with regard to England ; and wine must 
have heen conveyed across the Channel^ to the utter de- 
struction of the English vineyards. It is the division of 
lahour which naturally takes place in civilised coun. 
tries. You see, Mrs. B,, that I have not forgotten your 
lessons of political economy. 

MRS. B. 

« 
I am glad to hear you rememher them so well ; the 
cultivation of vineyards at present extends from 29° to 
50° of latitude, as far south as Shiraz, in Persia : as far 
north as Cologne^ on the Rhine. 

EMILY. 

Pray, does not the vine grow naturally in America ? 

MRS. B. 

It does ; hut it is of a different species ; and grows 
only wild: the vine which is cultivated, is hrought 
from Europe ; hut its introduction has not hitherto heen 
attended with complete success. 
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XMILT. 

I am sarprised at that^ as the islands of the Atlantic, 
Madeira, and the Canaries, are so celebrated for their 
wine. 

On the continent of America, all the grapes in the 
same cluster frequently do not ripen at the same time ; 
so that, when gathered, some are decaying, whilst others 
are not yet come to maturity : and this 'circumstance, 
which is not yet accounted for, prevents the wine from 
being of a good quality. 

It is at the Cape of Good Hope that the vine has 
made the most remarkable progress, and particularly 
since England has been in possession of that colony. 
Whilst it belonged to the Dutch, it produced only a 
small quantity of rich Cape wine ; but now a variety 
of different vines are cultivated there with great success, 
and the Cape Madeira will, perhaps, ultimately rival 
that of the Atlantic island. 

The height at which the vine can be cultivated, from 
the level of the sea, is four hundred fathoms. 

EMILY. 

But that must vary according to the latitude ? 

MRS. B. 

No doubt ; this is the elevation of the most northern 
limits of the cultivation of the vine in France. There 
are many circumstances to be attended to, in the cul- 
ture of a plant of so much importance as the vine. In 
the first place, the nature of the plant : the varieties 
are innumerable ; there are no less than six hundred in 
the botanical garden of Geneva, the fruit differing either 
in colour, form, flavour^ consistence, &c. The degree of 
flavour, of firmness and compactness of the fruit, is, in 
general, proportioned to the heat of the climate. The 
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flavour of the muscat grape is^ however, richer than that 
of the common grape in any climate. 

Every flower of the vine contains Byb seeds, two or 
three of which often fail. 

No cultivation requires greater care to repair the ex- 
haustion which the soil undergoes^ and attention to 
prevent weeds from engrossing any portion of that food 
which is so much in request. Yet a great deal, of ma- 
nure should not he used ; for it injures the quality of 
the fruity though it increases the quantity. 

The grapes should he neither very close^ nor very 
distant from each other in the cluster ; so far apart only^ 
as to leave sufficient space for each grape to attain its 
fuU growth. For this purpose^ the grapes at Fontaine- 
hleau^ when youngs are thinned by the scissors. But 
these grapes are cultivated exclusively for eating, and 
sold at a price which repays such an expense of 
culture. 

There is also a great diversity in the degree of pre- 
cocity or tardiness of this plant. When it shoots early^ 
there is danger of its suffering from the frosts in spring ; 
if late^ it may not have time to ripen its fruit in autumn. 
Care, therefore, should be taken to choose the medium^ 
especially in cold climates. 

Old plants produce the finest fruit, but in the smallest 
quantity. It does not, therefore, answer to continue 
to cultivate the same plants above a certain number of 
years. 

CAROLINE. 

So that they are not allowed time to meet in the 
course of nature with their accidental death ? 

JttRS. B. 

Not often. The influence of climate on the vine is 
very considerable. The greater the degree of heat, the 
more sweetness is developed in the fruit, the greater is 
the quantity of alcohol produced by fermentation, and 
the astringent principle is proportionally diminished : 
but this may be carried too far ; a certain admixture of 
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the astringent principle is both wholesome and palat- 
able. The grapes of Fontaineblean will not produce 
good wine^ from not possessing a sufficiency of this 
principle ; and, accordingly, we find that the wines in 
highest estimation are not those produced in the hottest 
fJi mates, but in countries situated between 30° and 45° 
of Imtitnde. The most favourable aspect must be deter- 
mined by the situation and the latitude. The vines of 
Epemay, which produce the finest champagne, have a 
northern aspect; those sitaated on the two opposite 
banks of the Rhone, in the neighbourhood of Avignon, 
yield equally good wine : but in colder climates, the 
more vineyards are exposed to the so^th, the better they 
thrive. 

It is rather singular, that fine grapes may be pro- 
duced in almost every kind of soil, provided the vine be 
of a nature to suit in The vineyards of Bourdeaux are 
planted in a gravelly soil, and hence bear the name of 
Vin de grave ; those of Burgundy, in calcareous day ; 
Hermitage grows in granite ; and Lachryma Christi is 
raised in the volcanic soil of Mount Vesuvius. The 
vineyards of Switzerland consist of a stiffs compact, cal- 
careous earth. 

In order to determine upon the mode of culture, the 
question must first be ascertained, whether it be grapes 
of the finest quality, or in greatest quantity, that are re- 
quired. In hot countries, the former are most in de- 
mand ; in cold countries, the latter is principally aimed 
at : for in districts which form the limits of the cul- 
tivation of the vine, it is desirable to produce a large 
quantity of wine, though it be of inferior quality, for 
the beverage of the common people, who* cannot afibrd 
to pay the conveyance of wines from ftiore favourable 
dimates. 

An argillaceous soil produces but indifierent grapes, 
even in a favourable climate. Under such circum- 
stances, therefore, quantity rather than quality is aimed 
at, in order to obtain spirit for brandy ; for in wine 
countries brandy is distilled from wine rather than £rom 
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grain. For this purpose, the plants, instead of heing 
kept low, as you have seen in France and Switzerland, 
are allowed to grow to a great length, and are suspended 
in garlands from one tree to another. 

CAROLINE. 

This mode of cultivation is adopted in Italy, and is 
most beautiful in appearance. 

URSa B. 

But the fruit is not of so fine a quality ; and, conse- 
quently, the wine is not so good. In the south of 
Fiance, as well as in Italy, vines are often cultivated 
without being propped, and the branches are suffered to 
grow six or eight feet in length. 

During the wars of the revolution, the French having 
deitroyed all the props of the vineyards in the vaUey of 
the Rake, on the banks of the Rhine, the peasantry were 
obliged to let the vines grow without support ; when, 
instead of being deteriorated, they found the fruit so 
mich improved, that they have ever since continued the 
same system. « 

EMILY. 

Then I conclude that they did not allow their vines 
to shoot out to a great extent. ' 

MRS. B. 

Certainly not ; or the fruit would have been impo- 
verished, instead of being improved. The use of props 
in vineyards is, perhaps, carried to the extreme. M. de 
Candolle suggests the experiment of fastening four plants 
to one prop placed in the centre. In doing this, the 
branches would be curved towards the prop, and the 
descent of the cambium retarded. 

CAROLINE. 

We have seen vineyards in some parts of Italy trained 
on a horizontal trellis-work, the grapes being suspended 
beneath the verdant roof. In other places, the vines 
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aie tnined ofver tteea, which are planted merely to 
afford tfaem rapport, and they derive some little shelter 
from the leayes, that grow on the few hranches whidi 
are not lopped. 



These yarions modes of training yines, thon^ they 
may he naed in hot dimates with kaa injury to the 
fimity never fidl^ more or less^ to he prejudicial to it ; 
and thou^ the climate of Italy is generaJly hotter than 
that of France; the latter is celehrated in all parts tf 
the world for the excellence of its wines^ while those }f 
the former are scarcely ever exported. 

In hot dimates, the grapes are sweet, contain less 
add and astringent prindple, and the fermentation is 
less complete, the proportions not heing so well al- 
josted as in France, and other countries of a more mode- 
rate temperature. 

It will he unnecessary for me to enter into any further 
detail on the nature of the vinous fermentation, as it is 
a diemical process, an account of which I have formeily 
given you. 
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CONVERSATION XXX. 

ON THE OULTIYATION OF OBASSES^ TUBESOUS BOOTS^ 

AND GRAIN. 



MRS* B* 

The subject which we shall next investigate^ is the cul- 
tivation of the grasses. 

The principal use of the grasses is to feed cattle ; a 
class of animsds^ which^ both during their life^ and after 
their death, are useful to us in so many different ways^ 
that it is very important we should make ample pro- 
vision for their support. Then the advantage we derive 
from them in agriculture is not confined to the labour 
they perform in the field ; they also supply manure ; 
and the more forage we produce for cattle^ the greater 
is the quantity of manure we shall be able to obtain for 
the fields. 

EMILY. 

Poor soils, then, must require inore cattle^ and, con- 
sequently^ more grass.land, than rich ones. But may 
not cattle be fed on other vegetables besides grass ? 

MBS. B. 

Unquestionably ; cattle will eat the same vegetables 
that serve for our subsistence ; but we reserve these for 
our own use, and feed them on those which would afford 
us little or no nourishment, such as grasses. These are 
of two kinds^ natural and artificial. The natural grasses 
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are of the gramiDeous family^ which belongs to the cksa 
of monocotyledons, or endogenous plants. 



EMILT. 



Yet how very little resemblance they bear to the 
pdm-tree, or other tropical endogenous plants. 

MRS* Ba 

They are not so dissimilar as you imagine, since they 
grow like them internally. 

CAROLINE. 

They may, then, be considered as the miniature 
palm-trees of our ungenial climates, being contracted 
both in space and time ; for the mower comes with his 
destructive scythe, before they have passed through a 
single season. 

The natural grasses are either annuals or perennials. 
The first are very rarely used for meadows. In some 
countries, however, rye, Indian corn, and millet (all of 
which are annuals), are sown as grasses ; that is to say, 
for the ^ke of their leaves, which are mown as soon as 
they appear above ground ; and thus several successive 
crops are obtained in one season. 

But our meadows are all formed of perennial grasses : 
they are sown with hay-seed, which consists of a mix- 
ture of various sorts of grasses, generally more or less 
adulterated with the seed of weeds. These different 
grasses ripening at different periods, a medium must be 
taken in order to mow the crop. 

EMILT. 

Would it not be better to sow only one species of 
grass? 

MRS. B. 

Perhaps so ; provided it were first ascertained what 
species would best suit the soil and dimate. There are 
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some agriculturists^ however, who dispute this opinion^ 
and think that a variety of grasses makes the hest fodder 
for cattle. Several naturalists are now engaged in en- 
deavouring to raise very pure unmixed grasses^ with a 
view to produce seed for sale : a measure which will 
greatly tend to the improvement of meadows. 

CAROLINE. 

Do not meadows occasionally require to be sown 
afresh ? for as the crops are either pastured or mown 
before the seeds are ripe^ it cannot re-sow itself ; and 
the grasses, though perennials, do not, I suppose, last a 
great number of years. 

MRS. B. 

Grasses are renovated, not so much by seed as by 
means of their roots and subterraneous branches, which 
spread out in various directions, interweaving and form- 
ing a sort of network of roots and branches ; and from 
this entangled mass springs abundance of new shoots, 
which thicken and renovate the meadow. If grass be 
kept short, it consumes less nourishment, and a greater 
quantity remains to push out fresh shoots. 

EMILT. 

This accounts for the fine thick turf of which our 
lawns are composed, for, being so continually mown or 
fed off by sheep, the 'grasses never come to seed, and 
therefore cannot re.sow themselves. 

MRS* B. 

This, however true in England, where the climate is 
temperate and moist, will not hold good in countries 
where the grass is burnt up in summer, when mowing 
cannot take place; and it is for this reason that it is 
perhaps impossible on the Continent to produce those 
beautiful lawns, so ornamental to our country seats. 

These lawns, when first prepared, are not usually 
sown, but the grass is laid down in sods. By this 
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means the roots are obtained ready matted^ together 
with a thick fine, turf, which it would require many 
years' growth^ and constant mowings to produce from 
seed.' 

Meadows are mown in England but once, or at 
most twice, in the season ; whilst in many parts of the 
Continent, three or four crops are obtained, according 
as the soil is dry or moist, elevated or low. 

The Phleum, the Dactylis, the Anthoxanthum, and 
Rye.grass, are the plants best adapted for meadows ; 
but Rye.grass degenerates in the dry warm climates of 
the Continent, as it requires a great deal of moisture to 
keep it fine and tender. 

EMILY. 

The great defect of grass, which I have observed 
both in France and Switzerland, is the quantity of 
weeds which are mixed with it, and which render the 
hay strong and coarse. 

3kRS« B* 

That is owing to the impurity of the hay seed, and 
is attended with every possible disadvantage. The 
coarse leaves of the weeds are not only unpalatable and 
unwholesome for cattle, but in growing they fill 
the spaces which the grasses would occupy, and, by 
separating them, prevent their roots from combining 
and giving rise to new shoots. 

There are some meadows which, from peculiar cir- 
cumstances, are not susceptible of being mown. The 
grass of mountains, for instance, does not grow suffi- 
ciently high to require it. Being frequently covered 
with mists, it remains green throughout the summer ; 
much resembling our English lawns, and aflPording 
delicious pasture for cattle, when the meadows in the 
valleys and plains are burnt up. The fine turf on the 
mountains of Switzerland and the Alps, consists prin- 
cipally of phleum, intermixed with other grasses of an 
inferior quality. The matted roots of these plants are 
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extremely useful in preventing the surface of the soil 
from being washed down by rains : the meshes of the 
net- work which they fonn^ confine the earth, and retain 
it^ as it were in a basket, on the surface of the declivity. 
It is on this account very imprudent to attempt tillage 
on the sides of mountains. Small flat patches of land, 
which are occasionally met with in such districts, may 
be cultivated with advantage ; but it is dangerous to 
displace the fence which Nature has provided; and 
however inadequate the means may appear to the end, 
it is certain that the massive mountains are upheld by 
the roots of some of the smallest of the vegetable tribes. 

EMILY. 

That is, indeed, wonderful : but it is merely the 
surface of the soil which the roots of the grass support. 

Bf RS. B. 

True ; but if one surface were washed down, another 
would be exposed to the same danger ; and thus, in the 
lapse of time, successive surfaces would be destroyed, 
and the mountain finally be brought low ! 

Another description of meadows incapable of being 
mown are common fields, every parishioner having a 
right of pasturage ; a circumstance which renders this 
species of tenure extremely disadvantageous : it is, in 
fact, condemning the land to yield as little produce as 
possible. 

Let us now proceed to the artificial grasses, the most 
beneficial of all the vegetable tribe. It is to them that 
we are indebted for repairing the injury which the land 
sustains from the culture of grain. They were first in- 
troduced into France by the celebrated agriculturist, 
Olivier de Serres, in the sixteenth century. 

EMILY. 

These grasses do not, I suppose, form permanent 
meadows, but are sownaltemately with crops of corn. 
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in order to recmit the soil after the exhaustion it has 
undergone from the latter. 

HBS. B. 

Certainly : thus interchanged^ they form an excellent 
course of cropping. Most of the artificial grasses are 
of the leguminous family ; among these the vetches and 
the scarlet clover are annuals. The common purple 
clover lasts two or three years. It is difficult to obtain 
the seed unadulterated by that of other plants. Clover 
has long been cultivated on the left bank of the Rhine^ 
for the sole purpose of producing seed for sale : this 
commerce was chiefly carried on with £ngland; for 
though we cultivate a considerable quantity of clover^ 
we use it, almost wholly, as food for cattle ; our sum- 
mers seldom being hot enough to ripen the seed^ so that 
we are obliged to have recourse to that of foreign growth. 
A very profitable trade was carried on with us in this 
article, when Buonaparte issued his decree against ex. 
portation, and the poor agriculturists on the left bank 
of the Rhine, then under the dominion of France, were 
nearly ruined. The Germans, on the opposite bank^ 
supplanted them in a branch of commerce they were 
compelled to abandon : £ngland continued to be equally 
well provided with clover seed ; and thus it was Buona- 
parte's own subjects who alone suffered by his absurd 
prohibition. 

Saintfoin, or Esparcette, is another artificial grass of 
the leguminous family, of longer duration than clover. 
The seed appears larger than it really is, because it is 
sown with the husk or pericarp, and no less than twenty 
pounds of seed is required per acre ; whilst ten or twelve 
pounds of clover seed, which is sown without the husk^ 
is sufficient. 

Lucerne, also of the leguminous family, lasts from 
twenty to thirty years, according as the soil is more or 
less favourable to it. 

EMILY. 

It is, then, too long-lived to enter into a course of 
cropping ? 
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MRS. B. 

In some parts of the yaUey of the Rhine^ these 
courses are made of thirty years' duration, twenty of 
which is occupied hy lucerne. The roots of this plant 
strike twelve or eighteen feet into the soil ; a depth at 
which moisture is always founds so that lucerne is 
enahled to resist drought much hetter than clover^ 
whose roots are more superficial. Yet, if the season he 
dry, there is some danger of its failing the first year of 
its growth, the roots not having reached a depth of 
soil which is always moist. The seed for sowing should 
he chosen of a hright yellow colour, and heavy ; a 
caution necessary to he attended to in the choice of all 
seeds. Lucerne is mowed from three or four to seven 
or eight times in the year, according to the climate in 
which it grows. Its herhage is less delicate than that 
of saintfoin. 

CAROLINE. 

Have we not seen lucerne growing as a shruh in 
some parts of Italy ? 

MBS. B. 

This lucerne is of a different species ; it is naturally 
a shruh, and grows wild on the sea-coast in Italy, 
where it is used as fodder for cattle.' Furze may also 
be cultivated, either as a shrub or as artificial grass. In 
the latter state, it should he mown very youngs while 
still soft and tender. 

There are some artificial grasses which are not legu- 
minous ; Burnet is of the family of Rosacea : it has 
the advantage of thriving in calcareous soils. 

The wild endive, and, indeed, the leaves of almost 
any plant, are susceptible of being cultivated for forage ; 
excepting those which have either milky or astringent 
juices, such as the leaves of the fig, or the oak : cattle 
will not eat them ; or at least not unless they are mixed 
with a considerable proportion of good forage. But 
without cultivating them as grasses^ the young leaves of 
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the ash^ willow^ and the acacia^ gathered from the tree^ 
make very wholesome food for cattle. 

EMILT. 

In Italy^ tlie cattle are very commonly fed on the 
leaves of trees ; and I have often admired the industry 
of the Tuscan peasants^ who collect green weeds^ the 
clippings of hedges, and the leaves of trees, in order to 
supply their cattle with food. 

URS. R* 

The small size of the Tuscan farms, which seldom 
exceed fourteen acres, does not admit of meadow- land, 
excepting the grass walks with which they are inter- 
sected. The nearer we approach the tropical climates, 
the more we find meadows, hoth natural and artificial, 
diminish ; the climate becoming too hot and dry for 
the cultivation of grasses. 



We have observed, that there are some species of 
plants which afford food both to men and cattle. These 
are the class of tuberous roots, which constitute one of 
the most valuable of the gifts of nature. The potato^ 
the turnip, beet, and carrot, all belong to this class. 
Were these vegetables 'cultivated only in quantities suf- 
ficient to supply the wants of the human species, they 
would be considered as a most valuable acquisition, by 
varying, in a salutary and palatable manner, our stod: 
of vegetable food. But when produced in such abun- 
dance as to be applied also to the sustenance of cattle, 
the benefit is not only extended to a lower order of 
beings, but furnishes, in case of need, a store of food 
for man. 

CAROLINE. 

I 

And, should both fail, we should have the resource 
of feeding on the cattle. This explains what appeared 
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to me very unaccountable^ — that meat is sometimes 
cheap^ when bread is dear, 

MRS* Bf 

If forage fail^ whether it be owing to a scarcity of 
grasses, or of roots, a greater number of cattle will be 
sent to market, and the meat will consequently be low 
priced, because it is plentiful ; though corn may at the 
same time be scarce, and bread dear. But the meat 
will be of inferior quality ; for, under such circum- 
stances, the cattle cannot be fattened. 

The culture of tuberous roots requires very deep and 
frequent ploughing. Beet is of various colours, most 
commonly of a rich crimson. It is raised from seed 
Bown in rows, and the young plants afterwards thinned : 
the soil should be neither very moist nor very dry, but 
it should be extremely fine : the seed ripens only the 
second year. This plant contains so great a quantity 
of saccharine matter, that, during the prohibitory system 
of Buonaparte, the French had recourse to it for the 
fabrication of sugar. Indeed, the manufacture is still 
carried on, and I understand that some recently dis- 
covered mode of facilitating the process enables them 
to compete with the West Indian market. ' 

There are three species of turnips ; — turnips, 
Swedish turnips, and the Kohl Rahi, or turnip-rooted 
cabbage. The leaves of the first are rough and hairy, 
those of the second smooth, and those of the last form 
a medium between the other two, being hairy when 
young, and becoming smooth afterwards. There are 
many varieties of turnips; the white are the most 
delicate, the yellow more hardy : a light loose soil suits 
them best, and they require a good deal of manure ; 
for being of the cruciform family, which contsiins azote, 
they must be furnished with the means of obtaining 
this element, and it is animal matter which yields it in 
greiitest abundance. 

The Topinambour, or Jerusalem artichoke, produces 
a great number of tubers, which are much eaten in 
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E&^and, but ue not rdished on the Contineiit. This 
plant is cultivated in some pMto of America, and is 
brought to Europe from the mountains of the Brazils. 

Carrots require a light but not a loose soil : they are 
rather of a ddicate natme^ suffering both from excess 
of cold or of heat. 

The potato^ it is universally acknowledged, we derive 
from America^ but from what part m not weD ascer- 
tained ; for it is remarkaUe that neither M. Humbiddt, 
nor any other traveller in that country, has met with it 
in its wild state. Clusius^ the first botanist who speaks 
of potatoes, says that they were introduced into Europe 
by the Spaniards, in 1 588. Sir Walter Raleigh brought 
them from Virginia to England and Irdand, wheie 
their cultivation succeeded much better, and th^ were 
more liked, than on the continent of Europe ; aiiid it as 
the English, who have subsequendy been the means of 
introducing a taste for them into other countries. 

EMILY. 

When we were in Italy we found the lower classes 
still much prejudiced against potatoes, considering them 
as food fit only far hogs or cattle. 

There are from one hundred to one hundred and fifty 
varieties of this plant, which difier in colour, foisn, 
precocity, &e. Potatoes are usually raised from germs, 
contained within the tuber, and commonly called eyes : 
these germs contain the rudiments of the young plants 
similar to the buds on the branches of a tree. In order 
to make them sprout, the potato must be planted either 
entire or cut in pieces, leaving an eye in each piece, 
from which the young plant shoots; or in case of 
scarcity, the eye alone may be planted, reserving the 
fecula or mealy part for food. 

EMILY. 

I thought that the mealy part was .a mi^zine of 
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Ibodlor the young plaote wbi«h tboot fyggai 'theee gerniQ, 
jmd wa9, Aerelore, sieooMary to tbeir ^e^elopsiQi^at. 

MBS* B. 

t 

That is true ; «a4 the plent will shoot wi^ miich 
more vigour if the fecnla remain attached to it ; it i/i 
tiiot^ however, absolnjtely neceBsary : for the eye, if 
planted naked, has |he power of al»orbing moisture, ^ 
whidli it feed?, till it hasstru^ out rooti^ which supply 
it more regularly with nourishment. Potatoes mi^ 
nbo be raised from slipQ, and as a last reso)irpe the seed 
may, be sown : Imt this is so dow a {Hrocess, that it is 
resj^^ted to only with « iiiew of proouriog Aew varieties* 
Though the potato .bears the name of tuberous root, th^e 
hidb does not grow upon 'the root of the pjbint, but on 
the lower branches, which bury themselves under 
^ound : in cultivating the potato, it is necessary to h^fs 
up the earth over these branches, in order to cover them 
more completely. There is a small tubercle produced 
by the potato-plant at the axilla of the leaf^ which 
being exposed to the light becomes green, and is of so 
4crid a nature as not to be eatable. Half the weight . 
of the potato consists in fecnla : the saccharine prindr 
pie may be developed in this tubercle as it is in barley ; 
it will not produce wine, but spirit may be distilled 
tom it when fermented ; and the rest affords excellent 
food to fatten hog^ The other half of the potato -con- 
sists in fibrin and mucilage. 



We may now proceed to the examination of one of 
the most impmrtant of the vegetable productions in 
civilised countries, — I mean corn. We have hitherto 
considered gramineous plants as cuitivated only for their 
leaves, under the name of grasses : but there are many 
of this family whose seeds are large enough to afford 
food for man, and it is with this view that he cultivates 
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them. These are distingaiBhed hy the name of grain or 
corn, in Latin Cereaka,from Ceres the goddess of plenty, 
who is said to have first introduced com into Sicily; but 
whence it originally came is unknown, it having never 
been found growing in a wild state. Some naturalists 
are of opinion that we derive grain from the mountains 
of Persia and Thibet ; a species of wheat, the Triticum 
SpeUa, commonly called SpeU, having been found grow- 
ing wild in those countries. Others derive its ori^ 
from Tartary. 

As com belongs to the class of monocotyledons, the 
stems have no bark; but these tall and slender stalks 
derive their stability from a quantity of silex, which, 
not being of a volatile nature, is deposited on the surface 
of the straw or cuhn, when the more volatile parts 
evaporate. Here it accumulates, and in the course of 
time encloses the straw in a species of coat of mail, 
which not only enables it to resist injury, but also to 
support the weight of seed it has to bear. 

EMLLY. 

Were it not for this provident supply of Nature, it 
is true that a slender hollow straw would be quite im- 
equal to support the burden of a heavy ear of com. 

MRS. B. 

In this and all northern countries, the straw is gene- 
rally hollow, but in warm climates it is fidl. The 
stems of gramineous plants are . also intersected with 
knots or articulations, designed, no doubt, to add to its 
strength ; and each of these shoots out a long slender 
leaf, which encloses the stem like a sheath. 

Grain constitutes the fruit of com, and consists, 
consequently, of the seed and its pericarp : these are so 
closely attached together that they are not easily sepa- 
rated or distinguished from each other, when in the state 
of grain ; but when ground into flour, it is the pericarp 
which forms the coarse bran ; and the seed, the flour 
used for common household bread. 



TUBEROUS ROOTS^ AND GRAIN. 421 

EUILT. 

This flour then consists of the contents of the seed 
together with its spermoderm : and it is> no douht, the 
ktter which renders it hrown ? 

jS mS« B« 

You are right ; in order to ohtain the whitest wheaten 
flour^ such as is used for hread in London^ the spermo- 
derm, which forms a finer species of hran^ must also be 
subtracted : all this is very adroitly performed by that 
skilful naturalist the miller^ with his sieve of moulting 
cloth. 

EMILT. 

How admirably this seed is protected ! it is true that 
it is one of great importance to mankind^ but is it not 
curious to think that so small a body as a grain of com 
should have two coverings^ consisting each of three 
coats ? 

CAROLINE. 

And the husk, besides^ for an outer garment. I 
thought it had been the husk which formed the bran. 

MRS. B. 

No, my dear ; the husk constitutes the chaff which 
is separated from the grain by the operation of threshing. 

It is only in one species of com, the Triticum SpeUa, 
which I have just mentioned^ that the husk adheres so 
firmly to the grain as to require a peculiar process of 
grin^ng, in order to separate them. This renders it less 
liable to the depredations of the feath^ed tribe^ who 
can easily pick out the naked grains of wheat from the 
ear ; but find it very difficult to dislodge those of spelt 
from the adherent husk. 

The seed contains the embryo plant and the albumen, 
which is to afford it the first nourishment, and this we 
have already said consists of fecula and gluten. 

E E 3 
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OAHOUKE* 

Since the albumen supplies so ample a: provision for 
liie young plants the cotyledon of com is not^ I sap- 
pose^ of a succulent nature ? 

MBS. B. 

I beg your pardon ; but it is so mkmte as to aiford 
but very little sustenance. 

The beard of com is formed by the prolongation of 
the husks ; it is not improbable that all species of grain 
were originally bearded^ and that many of them lose 
this appendage when cultivated in good soiL 

CAROLINE. 

The beardj then^ probably is the result of a d^e- 
nerated organ, like thorns or tendrils. 

MRS. B. 

Very likely ; or at least that in a state of cultivation 
It disappears. Of the two .species, bearded corn is by 
far the more robust ; but it has the inconvenience of 
being subject to retain moisture, so that in a wet sum-* 
mer it is much more liable to injury. 

Grain may be divided into three series : — 

First, That whose flowers have both pistils and 
stamens, and are aggregated in the form of ears. 

Second, That with nmilar flowers, but iii the form 
of clusters^ or bunches. 

Third, That in which the pistils srh} stamens are 
situated in diflerent flowers. 

In the first saries, which comprehends wheat, barley, 
and rye, there are sUts or cavities along the axis of the 
ear, whence issue smaller ears or earlets : in the spring 
these put forth a little flower, and sometimes several, 
each of which contains a single grain, enclosed in a 
husk: these form the aggregated ear. The flowers 
have three stamens, and one pistil with two stigmas^ 
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The grain of wheat ift of an oval form-^ that of spelt 
TS^er triangular. 

EMILT. 

'^ Is not the wheat sown in autumn more hardy than 
that which is sown in spring ? 

MBS. B. 

Yes ; and besides it ripens- eariier* 

The largest grains of corn should always be selected 
for sowing, because the pericarp does not increase in 
size in proportion to the seed. 

Tt is the gluten contained in the grain of wheat 
which produces the fermentation of bread : this process 
in vulgarly called raising the bread ; and it is true that 
the disengagement of carbonic acid, which takes place 
during fermentation, actually raises the dough> pro- 
ducing those hollow interstices which render bread light 
and digestible. Other species of com do not make such 
good bread, as they contain less gluten. 

EMILir. 

I recollect, during a scarcity, potatoes being mixed 
with wheaten flour to make bread ; but it rendered it 
very heavy and unpalatable. 

CABOUNB*^ 

I thought that yest, the produce of the fermentation 
of beer, was commonly used to excite that of bread. 

MBS. B. 

It is so in England ; but it acts merely as a stimulus 
to hasten that of the gluten. On the Continent, and 
in wine countries in general, where beer is little drunk, 
die fermentation is excited by means of leaven, which 
consists of a piece of dough that has been kept from a 
former batch of baking, and has turned sour ; or, che- 
mically speaking, undergone the acetous fermentation^ 
Now, there is so much analogy between the acetous 

E £ 4 



4£4 CULTIVATION OF GRASSES^ 

fermeDtation aod that of bread, that it is snffieieiit to 
place a body which is undergoing, or has recently nn* 
dergone, the former, in contact with doagb, to excite it 
to ferment ; and this may be done either with yest or 
leaven* 

CAROLINE. 

It is, then, a sort of contagion which these bodies 
communicate to the dough : but is it not surprising that 
it should render the bread light and wholesome, instead 
of turning it sour ? 

Were the fermentation of the dough not interrupted 
by baking, it would become sour, as that portion does 
which is reserved for leaven. The fermentation of 
bread is by some chemists considered as a commence- 
ment of the acetous fermentationT There mast, how- 
ever, I conceive, be some difference between these pro- 
cesses, as in the regular succession of fermentations, the 
acetous is always subsequent to the vinous ; and bread 
is so perfectly insipid that there is no reason to suppose 
it has undergone the latter. 

EMILY. 

Yet wheat is, I suppose, like other kinds of grain^ 
susceptible of undergoing the vinous fermentation. 

MRS. B. 

Certainly : alcohol may be obtained from all kinds of 
grain. There are four species of wheat. 

First, the common wheat, whose ears are erect^ and 
its grain opaque and obtuse. 

Second, The Triticum turgidum of Limoges, which 
the French call Gros bled, whose ears are thicker and 
larger : it contains less gluten, and, consequently, is not 
so well calculated for bread ; but is much used on the 
Continent to thicken soup or porridge. This wheat, if 
cultivated in a very rich soil, produces a variety called 
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miraculous wheat, the ears of which are hranching from 
the ahundance of their produce. 

• Third, Bled dur, or hard wheat : the grain is semi- 
transparent ; it has still less gluten than the precediug : 
it is of this species that macaroni, vermicelli, and all 
the Italian pastes, are made : it requires a dry soil and 
a warm climate, and thriveif hest in the southern parts 
of Europe. 

Fourth, Polish wheat. It grows very plentifully in 
Poland, and is thence exported to other countries; 
hut, heing of inferior qusdity, it is little cultivated 
elsewhere. 

Spelt contains less gluten than other species of wheat : 
it affords heautifully white flour for pastry, and is also 
much used for starch. 

EMILY. 

I should have thought that it would have required 
more gluten to make starch than to make hread ? 

AIRS* B* 

No ; starch consists almost wholly of pure fecula, 
and may he ohtained from potatoes as well as from 
wheaten flour. 

Rye is of so hardy a nature that it accommodates 
itself to almost all soils and all climates c its straw is 
longer and firmer than that of wheat, which renders it 
peculiarly adapted to thatching: it contains so little 
gluten that it cannot he made into hread without an 
admixture of wheat. 

EMILY. 

It is, then, no douht, on this account that the poor 
Scotch Highlanders, who cannot afford to mix wheaten 
flour with it, eat it baked in cakes instead of hread. 

MRS. B. 

It is chiefly oats, I believe, that are thus eaten in 
Scotland. 
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Barley is principally used for fermentatioii. It eon« 
tains a great quantity of saccharine matter : mixed with 
hops we have seen that it produces beer ; and it is also 
distilled for spirits. 

In the second series of com, the grain grows in the 
form of clusters, each earlet having a separate pedicle 
or footstalk. 

This series contains four genera : — 

First, Oats : The husks or glumes have twor valves 
and beards springing from the back part of the husk, 
instead of growing from the summit, as with barley 
and rye. 

Second : A species of oata derived from Asia, the 
earlets of which incline all in one direction : it is more 
hardy than the preceding, yet it is very liable to bs 
attacked by the disease called smut. 

Third : The Phalaris of the Canary Isles, commonly 
called Canary seed, used chiefly as food for the birds 
for which tiiose islands are so cdebrated. 

Fourth genus : Rice, which we derive both from the 
East and West Indies. Next to the Banana, or bread 
tree, this is the plant whidbt afibrds the greatest quantity 
of wholesome nourishment, and is, perhaps, susceptible 
of the greatest variety in the mode of cooking ; for, 
being itself insipid, it admits of all kinds of seasoning. 

EMILY* 

How much, then, ie is to be lamented that its enU 
tivation should be unwholesome ! 

It is so only at that period when the water is drawn 
off to enable the grain to ripen. It is sown in the 
spring in a muddy soil ; and as the plant grows, the 
water is let on, and gradually raised, so as to keep it 
almost v^holly covered, until the grain begins to ripen. 
I have been informed that in the rice plantations of 
Lombardy, the mortality is not greater than in the ad- 
jacent districts: it is true that the inhabitants of the 
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latter are in a wretched state of poTerty, whilst the 
cultivators of rice are at least supplied with plentiful 
nourishment^ to compensate for the unwholesomeness of 
their occupation* I should nod wish to extend the 
culture of rice in Europe^ in soils adapted to other pro- 
duce ; hut^ as this plant will grow only in marshy dis- 
tricts^ it is as well to convert such land to so useful a 
purpose : for it is not more unhealthy as rice fields than 
as marshes. One great ohjection to the cultivation of 
rice is, that it injures the surrounding soil hy the filtra- 
tion of the waters^ which, in the course of time^ destroys 
all the trees in the neighhourhood. 

CAROLINE. 

But such a filtration must he very advantageous to 
meadow land ? 

If RSa B. 

When confined within due limits : but we must re- 
member the old adage^ ^* Too much of a good thing ]» 
good for nothing:" the adjoining meadows would 
eventually become converted into mardies^ so that there 
would be no other^ resource than to extend the cul- 
tivatiop of rice; and the evil would thus always go 
on increasing^ if government did not interfere to pre- 
vent it. 

iThe third series of corn, having the pistils and sta- 
jiiens in different flowers, consist of maize or Indian 
com, Canada rice, Sorghum or millet. . 

We have run through a great variety of subjects to- 
day ; the natural and artificial grasses, which form the 
ttvo great stores of food for cattle, and the latter of 
which enters so beneficially into the rotation of crop- 
ping ; the tuberous roots, of which both man and beast 
equally partake ; and, finally, the numerous species of 
grain, which afford a more solid and wholesome nourish- 
ment than any other kind of vegetable food. 

To-morrow I shall tell you what remains to be said 
upon culinary vegetables and oleaginous plants. 
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CONVERSATION XXXI. 

ON OLEAGINOUS PLANTS^ AND CULINARY VEGETABLES. 



MRS. B. 



Among the articles of vegetable food, the oils which 
are extracted from plants afford one of the most valu- 
able : nor are they of less importance in affording us 
light by their combustion. 'They are employed also in 
a number of manufactures^ such as soap, woollens^ var- 
nishes, and perfumery. 

There are, you know^ two kinds of vegetable ml, 
distinguished by the name of fixed and volatile. The 
latter may be extracted from almost every plant ; but it 
is used only as a perfume^ or to flavour liqueurs^ such as 
the oil called attar of roses, with which you are ac- 
quainted. 



EMILY. 

Yes : and with that of jasmine and orange, so com- 
monly used to perfume pomatum. In a word, the per- 
fumer's shop abounds with these sweet-scented oils. 

MRS. B. 

They constitute the luxury of the sense of smelling, 
but are frequently prejudicial from their effect on the 
nerves ; and some few of them are employed medicinally. 
But the essential or volatile oils are not those most de- 
serving our attention : the fixed oils are of much higher 
importance, and are extracted from a class of plants, 
hence called oleaginous. The oil is expressed from the 
seed of all these plants excepting the olive, in which 
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it is obtained from the pericarp, or fleshy part of the 
fruit which surrounds the seed. 

The greater part of the seeds of oleaginous plants 
contain albumen, and it is from this that the oil is ob- 
tained ; but when the seed has no albumen, as is the case 
with the poppy, it is the embryo which furnishes the oil. 

In the family of the EuphorUacem, all of which have 
oleaginous seeds, the embryo is of a venomous nature, 
and oil extracted from it would be poisonous ; while 
that expressed from the albumen of the same plant, 
situated contiguous to the embryo is perfectly innocent. 
Such is Bancul nut {Aleurites Moluccanum), which is 
remarkably mild, and is eaten by the inhabitants of the 
Molucca isles, as we eat hedge-nuts in Europe, while 
oil obtained from the embryo is an acrid poison. 

EMILY. 

Can oil be expressed from plants growing wild, or 
is it necessary they should be cultivated in order to 
supply it ? 

MBS. B. 

Some small quantity may be obtained from this, 
ties : the stone pine, and plum-tree of Brian^on also 
yield it ; but it is the seed of the beech .tree alone 
which affords it in sufficient abundance to make it worth 
the labour of obtaining. The forest of Villers-Coterets, 
in France, produces a great quantity of this oil. It 
is less liable to become rancid than any other, and, on 
this account, is often mixed with olive oil, which is tp 
be exported to America or any other distant part ; but 
it all passes under the name of olive oil. 
£ ,The fixed oils obtained by cultivation may be ranged 
under three heads : first, olive oil, the produce of warm 
climates ; secondly, nut oil, that of temperate climates; 
and, thirdly, oils obtained from the seeds of oleaginous 
herbs. 

The olive-tree originally came from Syria. That 
plant, as well as the vine, was brought to Marseilles by 
the Phocians ; and, at the present day, it is cultivated 
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on all the shoves of the MeditenranetfL It is a tree of 
very slow growth, but of loag dnration ; it can support 
a temperature as low as eight or ten degrees of Fahren- 
lieit, provided the air be dry ; but if accompanied mik 
humidity, one or two degi:ees below the .freezing pc^ 
proves fatal* The plant, hoiwever, may xecover, if cttt 
down to the roots, a litHiJie below ihe ma£&ce of the soil ; 
it then strikes ou^ fye^ ^oots, forming five or six 
young trees. 

Illlanure used for olive phtntallons should -be of a dry 
nature ; and it is necessary to heap up ihe earth over 
the roots, (to keep them weU covered. 

CABOLINIU 

These roots must be naturally very superficial ; for, 
notwithstanding the care that is taken to cover them 
with earth, I have observed that they are continually 
making their appearance above ground. 

MRS. B. 

It is rather the rugged and twisted base of the stems 
which you have observed, and which wei^ the appear- 
ance of roots. 

There are several varieties of oliite-trees. Those of 
.the plantations about Nice afiord us oU perfectly wliite 
and limpid^ and equally free from either smell or taste : 
it is held in very high estimation in northern countries, 
where the natural taste of oil is disliked, probably from 
its being associated with that of rancidity ; but in th^ 
countries which produce ml, where, being eaten fresh? 
it is very seldom rancid, the oil which partakes of the 
flavour of the fruit is preferred. 

The fruit should be gathered, not shaken Irom the 
tree, in order to prevent its being bruised^ and tbiS oil 
expressed as soon as possible afterwards, otherwise tbeise 
is danger of rancidity. In Spain, and other coqnt^^ 
where feudal tenures «till eaist, the oUve-miUs belong 
to the lords of the land, and the peasantry are obliged 
to wait their turn for their olives to be pressed^ to the 
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great detriment of the produce^ This is^ perhaps^ the 
only harvest which is gathered in ahout Christmas^ the 
fruit not heing ripe earlier. 

Olives "begin to be cultivated at 43° of latitude : in 
tropical climates^ they will grow at two hundred fathoms 
above the level of the sea. 

EMILY. 

And^ in temperate dimaj»Sy where iJie 9^^ ceases to 
gEOw, the walnut replaces it. 

U ttS. B* 

Yes ; hut the oil obtained from the walnut is far 
inferior to that of the olive^ having both colour^ smelly 
and flavour^ qualities which are not esteemed in oils. 
The walnut-tree succeeds better in a northern than in a 
southern aspect; for, as the young shoots are very liable 
to suffer from a white frost, it is desirable that their 
vegetation sKoi;yid he retarded till the spring is so far 
advanced, that there will be little danger of their en- 
countering that evil. This tree grows remarkably well 
at the foot of a mountain, on account of the depth of 
soil produced by the quantity of earth washed down. 

The cultivation of oleaginous herbs enters into the 
course of cropping : they exhaust the soil almost as much 
as grain, on account of the number of seeds to be 
ripenecl ; they require, therefore, a considerable quan- 
tity of manure. These herbs are generally of the cru- 
dfonn family, containing azote, an element of the animal 
kingdom, which forms excellent manure : so that, after 
the oil is expressed, the cake which remains serves to 
restore the exhausted soU. Rape is a species of cabbage 
with thin roots, whose seeds yield excellent oil. 

The Poppy is an oleaginous plant, with white, scar- 
let, and violet flowers, while the seeds are white or 
black. They yidd oil peirfectly innoxious and wholesome^ 
l^ough drawn from the same plant which supplies us 
with opium. 
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CAROLINE. 

I confess I should always be apprehensive of its being 
adulterated with some mixture of its poisonous neigh- 
bour. Is not flax, also^ an oleaginous herb ? 

MBS. B. 

Yes. It is, however, chiefly cultivated for its stalks, 
from which linen thread is fabricated; but its seed 
also yields the oil we call linseed oiL It is much used 
in painting. Hemp is of the same description. There 
are some few oleaginous herbs of the leguminous family, 
such as the subterranean Arachis (^Arachis hypogetBo), a 
plant we derive from America, which has the singular 
property of ripening its seeds under ground. This plant 
requires a loose sandy soil, in order that the lower 
branches may be enabled to bury themselves in the 
ground. In a state of cultivation, the earth should be 
heaped over them, as is done with potatoes. The upper 
branches, which blosstom in the air, ripen no seed ; 
while the lower lateral branches, which burrow in the 
earth, develope no regular blossom, that is to say, have 
no petals ; but the stamens and pistils bring the seeds 
to perfection. 

Among the objects of cultivation, the vegetables 
raised in our gardens for culinary purposes form a class 
of considerable interest. 

CAROLINE. 

In our choice of these, we must be regulated by the 
the palate. 

Principally, no doubt ; but modified ^by other cir- 
cumstances, such as soil, climate, &c. Plants of a 
fibrous, woody nature are too tough to be either palat- 
able or digestible. Those which are acrid, or very 
bitter, must equally be rejected. A powerful flavour is 
also objectionable ; and^ on the other hand, great insi- 
pidity will not gratify the palate. Here^ then^ are 
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many causes of exclusion^ but some of them admit of 
remedy. 

Plants of an acrid nature may be eaten youngs before 
the acridity is well developed, especially if the most de- 
licate parts be chosen^ which are those that have been 
least exposed to the light. Thus the receptacle, or 
what is commonly called the bottom, of the artichoke, 
and the internal part of the bractes, are mild and plea, 
sant to the taste when young. 

EMILT. 

And asparagus we eat as soon as the young shoots 
appear above ground. 

CAROLINE. 

And do we not even find the taste of rhubarb in tarts 
delicate and pleasant, when the plant first shoots, while, 
when full grown, it is repugnant to us ? 

AKR8. B. 

It is true that rhubarb requires to be eaten very young, 
in order to be palatable : but it is the ribs of the leaves 
which we make into tarts, while that part of the plant, 
'taken medicinally, and which is so pungent and disa- 
greeable, is the root ; and it must grow in a warmer 
climate to have its medicinal properties developed. That 
which we import from Turkey is grown either in Tar- 
tary or at the foot of Mount Caucasus. 

All strong vegetable flavours, even that of the prussic 
add, which is one of our most deadly poisons, may be 
rendered agreeable to the palate, and perfectly innocent, 
if taken in very minute portions, and mixed up with 
considerable quantities of insipid food. The prussic 
acid is found in the kernels of peach-stones and in 
bitter almonds, but in very small quantities ; and yet 
one or two of these is sufficient to communicate an ex- 
quisite flavour to a dish of cream or of pudding. 

Celery belongs to the class of Conium, or hemlock, 
the poison which caused the death of Socrates ; but its 
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pernicious qualities are not developed^ and it grows 
ivhite and tender, if the stems be kept covered with 
earth. 

EHILT. 

Insipid plants should^ then, on the contrary, be fully 
exposed to the light and air, in order to bring forth 
what little flayour they contain ? 

MBS. B. 

Yes ; and they should be eaten only when full grown. 
Great insipidity is not wholesome, any more than a Tery 
strong flavour : the one produces too much excitement 
in the digestive orga^vs. the other does not afford them 
sufficient stimulus. 

BMILT. 

Both these defects, I should think, might be cor- 
rected, by cooking vegetables of such opposite qualities 
together. 

UBS. B. 

It is with this view that thyme, sage, mustard^ 
onions, and even garlic, are used as seasoning for 
food of an insipid nature ; and sugar and spices are 
most useful auxiliaries for such a purpose. 

CABOLINE. 

Salt seems to be the most universal of all ingredients 
used to season cookery, 

MBS. B. 

^ I omitted mentioning it, because it was not a v^e- 
table substance. 

There are no less than fifty-four species of plants 
which may be considered as belonging to the class of 
culinary vegetables. These are derived from thirty-nine 
genera and seventeen families ; and produce above five 
hundred varieties. 

Among these families, the Cruciform supplies our 
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table with the greatest number of dishes. It derives 
its name from the blossom having four petals in the 
form of a cross. Azote is found in this family alone^ 
and it communicates to the vegetables a strong flavour^ 
and often an offensive smelL The various species of 
cabbages belong to it, such as the common cabbage^ the 
curled cabbage, broccoli^ cauliflowers^ turnips^ radishes^ 
water-cresses, and sea-kale. 

GASOLINE. 

Do you include turnips and radishes among the 
species of cabbages ? 

MRS. B, 

Their leaves and blossoms are of the same de- 
scription ; but the appearance of the vegetables when 
served at table, I confess, is totally different ; and no 
wonder, for in the one it is the leaves we eat, in the 
two others the roots. 

CAROLINE. 

The leaves of the turnip, it is true, would be too 
strong and pungent for our palate. They are relished 
by sheep and cattle ; and the root, which is more deli- 
cate, from not being exposed to the light, is better 
suited to our taste. 

The roots of radishes, though not exposed to the 
light, are, however, so strongly flavoured as to be 
disagreeable, unless eaten very young. In the cauli- 
flower it is the blossom, and not the leaves, that we 
eat; 

aRS. B. 

The head of a cauliflower has, it is true, much the 
appearance of a blossom, but it consists only of 
numerous ramifications of the peduncles or flower-stalks, 
which, not having sufficient space to grow in, adhere 
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together, and form the white mass which is served at 
table. 

EMILY. 

But the cauliflower is rather of an insipid than of a 
pungent nature, and requires salt to season it. 

MBS. B. 

Its flavour is not strong if the head only be eaten ; 
but the smeU and taste of the water in which it is 
boiled is extremely offensive, and that of the vegetable 
itself is often unpleasant, when served at table. 

EMILY. 

I know scarcely any odour more disagreeable than 
that proceeding from a bed of decayed cabbages, in 
which the azote is fully developed. 

MBS. B. 

When the cauliflower is allowed to attain its natural 
growth, or, as the gardeners express it, is left to run to 
seed, the flower-stalks lengthen and spread, and the 
blossoms are developed at their extremities. Broccoli 
is of a similar nature : the pedunculi amalgamate and 
form a head ; but it is of a green colour, because not 
so closely enveloped in leaves and sheltered from the 
light as the cauliflower. The small tender grain which 
is deposited upon it consists of the embryo of blossoms 
which cannot be developed, owing to the quantity of 
nourishment of which the stalks deprive them. 

The Leguminous family affbrds us four species of 
culinary vegetable, — peas, beans, lentils, and kidney- 
beans ; of some of these we eat only the seeds ; in 
others, such as the kidney-bean and sugar-pea, the pod 
or pericarp are also eaten. 

The family of Cucurbitacee supplies us with cu- 
cumbers, pumpkins, and melons : the two first are rather 
arbitrarily denied the name of fruit, and are ranked as 
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culinary vegetables, merely on account of the iaccha- 
rine principle not being developed in them. 

This family is distinguished by a bitter principle 
contained in one of its species^ the Colocynth : it is so 
strong as to be taken only medicinally. 

From the Umbelliferous family we obtain carrots^ 
parsley, lettuces^ and hemlock. The narcotic principle 
exists throughout this family: in hemlock it is so 
powerful as to constitute a pioison ; but in most of the 
other species it exists in such smsdl quantities as not to 
be deleterious. 

The family of Solanum gives us the Potato^ Tomata^ 
and the Belladonna^ celebrated for the poison it con- 
tains. 

CABOLINE. 

And yet nearly aldn to the potato, which is of so 
innocent a nature ! 

MRS. B. 

That is true of the tubercle we eat, but the fruit of 
the plant is of an acrid nature : you may probably have 
been warned, in your childhood, of the poisonous pro- 
perties of the small green tubercles which grow on the 
branches. 

The family of Fungi supplies us with the mushroom, 
a vegetable of a most delicate and exquisite flavour ; 
but as those species which grow wild are generally of a 
poisonous quality, it is important that we should learn 
how to produce such as are known to be innoxious. 
For this purpose, the white filaments, commonly called 
the spawn of mushrooms, should be cut in pieces and 
sown in a hot-bed. Whether these filaments consist of 
shoots, runners, or seeds of mushrooms, has not been 
well ascertained ; but when spread over a hot.bed, and 
sheltered from the open air, either under a shed or in a 
cellar, they will germinate. In Paris, mushrooms are 
raised in the Catacombs ; and I know no place where 
they are produced in such abundance, or sold so cheap. 
The spawn should be sown in December, covered with 
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a little earth and a litter of straw, then watered ; and 
after a short time, if the litter be raised, the mnshroonis 
will be seen growing beneath it. 

These are some of the principal families from which 
we derive oar v^petaUe food : I will not attempt to go 
through the whole seventeen, — it would be uselessly 
trespassing upon your patience. 

I have now, I believe, imparted to you the whole of 
my little stock of botanical knowledge. The source 
from which I drew it was rich and copious ; but I am 
too well aware of my incapacity to do justice to the 
subject, not to shrink at the apprehension of having 
disfigured those lessons which afforded me such a de- 
lightful source of instruction ; which taught me to in- 
vestigate) with wonder and admiration, the beautiful 
organisation of the vegetable creation, and raised my 
mind, with increased fervour of gratitude, towards its 
bountiful Author. 
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Bran, 421. 
Branch, 17. 
Branches, 221. 228. 
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Broom, 178, 179. 213. 
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330. 
Cerealia, 144. 420. 
Chaff, 257. 421. 
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Coloured leaves, 56» 
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Coma, 260. 
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■ leaves, 52. 
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Corn, flowers of, 422. 

, series of, 422. 

Corolla, 241. 260. 
Cortical part of the stem, 36. 
Cotyledons, 31. 55, 289. 
Couch-grass, 21. 
Cow-tree, 99. 
Crataegus crusgalli, 395. 
Creeping plants, S69. 
-^— root, 22. 
Cruciform family, 329. 435. 
Cryptogamous plants, 143. 
Cucumbers, 436. 
Cucurbitaces family, 436. 
Culinary vegetables, 432. 
Culm, 420. 
Currant, 276. 
Cuscuta, 373. 
Cuticle, 14. 43. 282. 
Cyme, or cyma, 247. 
Cynips, S49. 367. 



D. 

Dactylis, 412. 

Dahlias, 61. 263. 

Daisy, 258. 263. 

Date-tree, 32. 61. 

Deciduous leaves, 66. 

Degeneration of organs, 352. 

Dehiscence, 266. 

Dehiscent fruits, 281. 

Delta, 171. 

Devil's bit scabious, 23. 

Dew, 153. 

, Dr. Wells*s theory on, 

155. 
Dibble, 294. 

Dicotyledons, 3 1 . 330. 338. 
Dioecious plants, 316. 
Dioneea muscipula, 8. 
Diospyros, 396. 
Diseases of plants, 358. 

, constitutional, 358. 
, from light, heat, water, 

air, soil, &c., 359. 



Diseases from action of ani- 
mals, 359. 
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— ^ from age, 375. 
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Dissected leaves, 52. 
Dodder, 373. 
Dorsal rib, 51. 
Down, 124. 
Draining, 164. 

in Holland, 166. 

^ marshes, 164. 

the Pontine ditto, 
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in Tuscany, 167. 
Drosera, or sundew, 8. 
Drupe, or drupa, 270. 

£. 

Ebony, 40. 

Ecobuage, 199. 

Elasticity, 10, 138. 

Elder, 36. 

Electricity, 138. 

Elm, 146. 388. 

Embryo plant, 283. 

— — - shoot, 62. 

Endive, 115. 257.415. 

Endocarp, 268. 

Endogenous plants, 31. 60. 

330. 
Endopleura, 282. 
Epacrideae, 338. 
Epicarp, 268. 

Epidendron VanUla, 18. 369. 
Epidermis, 14. 43. 126. 
Epilobiunis, 260. 
Ergot, 375. 
Erisipbe, 373. 
Eryngium, 256. 
Espaliers, 350. 
Esparcette, 414. 
Essential oils, 98. 101. 
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Eupborbiacese, 108. 329. 429. 
Evergreens, 66. 133. 232. 

S86. 
Exogenous planti, 36. 330. 
Experiments by M. Macaire, 

106.111. 
Exudation of plants, 105, 106. 

200. 213. 329. 
Eye of a fruit, 275. 
— of a plant, 63. 229. 



F. 

Families of plants, 302. 328. 

330. 338. 
Farming, 206. 

, Belgian, 206. 217. 

, English, 208. 210. 

, French, 210. 214. 

, Italian, 215. 
— — , Rhenish, 213. 
— — , Tuscan, 217. 
Fecula, 91, 92. 
Fermentation, 192. 398. 423. 
Fermented liquors, 398. 
Fibres, 13. 
Fibrous root, 21. 
Ficoides, S29. 
Fig-tree, 249. 366. 
Filtration, 158, 159. 
Fir, 56. 278. 382. 384. 
Fir-cone, 57. 278. 
Fixed oils, 92. 98. 429. 
Flora, British, 331. 

, calendar of, 248. 

Scotica, 331. 

Floral leaves, 56. 
Flore Fran9oise, 311. 
Florets, 256. 262. 

> labiate, 263. 
— , ligulate, 261. 
— , tubular, 262. 
, radiate, 263. 
Flour, 421. 
Flower, 240. 254. 260. 



Flower, compound, 254. 280. 
Flower-cup, 241. 
Folioles, 355. 
FoUicles, 272. 
Food of animals, 5. 

of vegetables, 6. 16. 149. 

Foot-stalk, 34. 50. 65. 355. 

Foresta, 212. 380. 

■ felling of, 382. 

, intolerant, 381. 

, tolerant, 381. 



Fossil shells, 190. 
Frankincense, 100. 
Fraxinella, 101. 
Freezing plants, 45. 119. 
Frost, white, 140. 
Fruit, 221. 259. 265. 396. 

f aggregated, 57. 

— , capsular, 281. 

, dehiscent, 281. 

Fruit-buds, 60. 351. 
Fruit, stone, 270. 
Fruit-trees, 251. 345. 395. 
Fuel, 384. 
Fungi, 13. 32. 143. 368. 

437. 
Furrows, 184. 
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Gardens, ancient, 348. 
Genealogical table of plants, 

330. 
Genera, 301. 3SB, 330. 434. 
Genet, 178. 
Geranium, 63. 227. 
Germs, 45. 62. 221. 229. 

of roots, 221. 

of stems, 221. 

Gin, 399. 
Glands, 98. 
Glumes, 426. 
Gluten, 423. 
Gooseberry, 276. 
Gorterias, 338. 



INDEX. 



443 



Grafting, 222. 231. 235. 344. 

by approach, 236. 

' by buds, 238. 

by scions, 237. 

season for, 235. 

Grain, 207. 399. 419. 
Gramineous plants, 34. 410. 
Grape, 276. 400. 
Grasses, 130. 409. 

, artificial, 130. 409. 

413. 
Green colour, 111. 
Greenhouse, 130. 135. 150. 

158. 228. 
Gros bled, 424. 
Gum, 98. 100. 
— — > arabic, 100. 

— resins, 98. 101. 

— tragacanth, 100. 
Gypsum, 190. 



H. 

Habitation of plants, 333. 

Habits of plants, 9. 

Hairs, 258. 260. 

Hawthorn, 395. 

Head of flowers, 247. 255, 

256. 
Heat, 72. 113. 119. 360. 
Hedges, 394. 
Hedysarum gyrans, 8. 
Helianthus, 75. 
Hemlock, 7. 437. 
Hemp, 373. 432. 
Hevea, 99. 

Hieradum pilosella, 342. 
Hoe, 181. 
Hoed crops, 205. 
Honey, 242. 
Honeysuckle, 242. 
Hornbeam, 237. 388. 
Horse-chesnut, 51. 59. 129. 

279. 
Horticulture, 158. 



Hotbeds, 296. 

Hothouse, 131. 134. 136. 

158. 
Husk, 422. 426. 
Hyacinth, 61. 347. 
Hybrid, 345. 
Hydrangea, 56. 348. 
Hydraulic ram, 161. 
Hydrogen, 94. 112. 
Hygrometric power, 10. 
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Jerusalem artichoke, 417. 
Jessamine, 37. 228. 
Ilex, 395. 

Inclined windows, 135. 
Indian corn, 163. 427. 
.— ^ fig-tree, 26. 176. 
Inflorescence, 248. 
Insects, 366, 367. 
Inundations, 170. 
Involucrum, 247. 256 
Irrigation, 158. 
Irritability, 7. 
I?y, 369. 



K. 

Kali or kelpwort, 141. 
Kalmia, 132. 
Knotted root, 25. 
Kohl Rabi, 417. 
Knowle, 224. 



L. 

Labiate florets, 263. 
Lakes, 147. 
Larch, 144. 
Laurel, 128. 224. 
Laurel-water, 7. 
Laurientius, 373. 
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Layers, 220. 222. 
— , season for, 226. 
Leaf-buds, 59. 
Leayen, 423. 
LeaTes, 49. 265. 267. 

, sessile, 50. 

, articulated, 50. 

, fibres of, 51. 

> ribs of, 51. 266. 

, stoma of, 51. 

, pennated, 51. 

, patmated, 51. 
, peltate, 51. 

, pedate, 51. 
' , simple ribs, 52. 
, outline of, 52. 

, pinnatifid, 52. 
■' , ' dissected, 52. 

, compound, 52. 

, succulent, 53. 

, seminal, 54. 
— — , primordial, 55. 
•■ , radical, 56» 

■ ■, floral, 56» 

; coloured, 56» 

i arrangement of, 57 

^ folding of, 65 



-, deciduous, 66. 

, fall of, 66, 96. 363. 

, variegated, 359. 



Leguminous crops, 207 

' — family, 436. 
Lentiscus, 395. 
Lettuces, 115. 437. 
Liber, 88. 

Lichens, 13. 32. 143. 368. 
Light, 72. 110. 
Ligneous part of the stem, 36. 
Lignine, 92. 
Ligulate florets, 261. 
Liliaceous plants, 34. 
Lilies, 35. 

Lime, 69. 96. 188. 190. 
Lime-tree, 56, 224. 
Linseed oil, 101. 
Lobes of the seed, 54. 



Long manure, 196. 
Lopping trees, 390. 
Lucerne, 200. 295. 373. 415. 



M. 

Macaire's experiments, 106. 

111. 
Madder, 178. 
Magnesia, 69. 96. 
Magnolia, 225. 278. 
Mahogany, 40. 
Maize, 163. 427. 
Malazis paludosa, 267. 
MaWaceous family, 329. 
Mangrove, 224. 
Manna, 98. 101. 
Manure, 180. 184. 191. 193. 

, long, 196. 

, short, 196. 
Marl, 187. 
Marsh, 164. 
Mastic, 100. 
Meadows, 140. 410. 
Medlar, 397. 
Medullary rays, 37. 
Melons, 273. 436. 
Mesocarp, 268. 
Mesosperma, 282. 
]!^idrib,5l. 266. 
Milk, 99. 
Millet, 427. 
Mimosa, 6. 9. . 
Mistletoe, 18. 372. 
Moisture, 140. 
Monocotyledons, 31. 60. 330. 

338. 420. 
Monoecious plants* 316. 
Monopetals, 352. 
Monotropa, 342. 
Monstrosity, 352. 
Mosses, ^3. 143. 368. 
Mouse-ear chickweed, 342. 
Mulberry, 277. 
Multiplication of plants, 219. 
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Multitiges, 235. 
Muriate of soda, 141. 
Mixshfxioms, 229. 437. 



N. 

Natural system of classification, 

820, 
Naturalisation of plants, 127. 
Neck of a plant, SO. 
Nectar, 104. 242. 
Nectarine, 397. 
Nectary, 242. 
Nettles, 103. 
Nile, 138. 171. • 
Nomenclature, 302. 
Nut^l, 101. 
Nutrition, 4. 16. 
Nuz vomica, 7. 



O. 

Oak, 212. 373. 377. 382, 385. 

388. 
Oats, 374. 426. 
Odours, 102. 

, ambrosial, 102. 

, aromatic, 102. 

r, penetrating, 102. 



Opuntia, 396. 
Orange, ISO. 276. 397. 
Orange tree, 101. 
» sweet, 397. 



>, stimulating, 102. 
-, sweet, 102. 



Oil, 98. 

f essential, 98. 101. 428. 

»— «, fixed, 98. 101. 428. 

of poppies, 431. 

, olive, 101. 428, 429. 

, walnut, 431. 
Oil-cake, 195. 
Oleaginous herbs, 431. 

plants, 428. 

Oleander, 128. 
Olive, 101. 144. 429. 
Omnitiges, 235. 
Opium, 99. 431. 



., bitter, 397. 



Orchis, 25. 

Organs of plants, 4. 11. 97. 

) degeneration of, 352. 

, structure of, 16. 
— , system of, 97. 
Orobanche, 373. 
Orthonna, 256. 
Ovary, 244. 258. 
Oxygen, 78. 111. 137. 188. 



P. 

Pabulum, 49. 267. 

Paliurus aculeatus, 395. 

Palm-tree, 35. 61. 245. 398. 

Palmated leaves, 51. 

Pappus, 258. 

Parasites, 368. 

Parsley, 437. 

Pasture, 380. 

Pea, 266. 

Peas, 208. 

Peach, 124. 269. 397. 

Pear, 235. 274. 397. 

Peat-earth, 132. 190. 

Peculiar juices, 99. 

Pedatum, 52. 

Pedicel, 34. 247. 

Peduncle, 34. 246. 357. 

Pelagra, 163. 

Pelargoniums, 338. 

Peltate leaves, 51. 

Pennated leaves, 51. 

Perennials, 203. 377. 410. 

Perianth, 253. 

Pericarp, 265. 268. 272. 

Perry, 400. 

Perspiration of plants, 73. 75. 

Petals, 242. 352, 353. 

Petiole, 34. 50. 60. 354. 
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Phabris, 426. 

Phlettni, 412. 

Fh7Uyfea,4a 

Pickaxe, 181. 

Pine-apple, 57. 279. 

Pine-tree, 18a 278. 

Pinks, fiS. 

Pinnadfidleavea, 52. 

Fistacfaia lentiscus, 395. 

Pistil, 244. 

Pitch, 100. 

Pith, 36. 

Pivot-root, 22. 

Plains, 169. 

Plane-tree, 26. 48. 388. 

Plantain, 248. 

Planting, 105. 131. 

Plants, exudation of, 106. 

Plough, 181. 

Plum, 397. 

Plumula, 289. 

Pod, 242. 266. 

Poeonies, 61. 271. 

PoBony tree, 274- 

Polygamia, 316. 

Pomegranate, 396. 

Pollarding, 365. 

PoUen, 245. 

Pome, 275. 

Ponds, 148. 214. 

PopUu-, 67. 164. 388. 

Poppy, 273. 431. 

Pores, 17. 

Potamogetons, 341. 

Potash, 69. 

Potato, 25. 229. 416.418. 437. 

Potatoes, eyes of, 229. 

Prickles, 357. 

Primordial leaves, 55. 

Propagation of plants, 219. 

Properties of plants, 10. 

Pruning, 348. 365. 389. 

Prussic acid, 433. 

Pseudosperma, 280. 

Pumpkins, 436. 

Putrefaction, 192. 



t^uick-lime, 189. 
Qui<^set, 395. 
Quince^ 276. 



R. 

Raceme, or raoemus, 247. 
Races, 330. 344. 
Radiate florets, 263. 
Radiation of heat, 155. 
Radical leaves, 56^ 
Radicle, 289. 
Radish, 23. 
Radishes, 435. 
Radix bulbosa, 24. 

fibrosa, 21. 

■ fusiformis, 23. 

prsemorsa, 23. 



« repens, 22. 
tuberosa, 25. 



Rain, 149. 154. 36a 

Rape, 431. 

Raspberry, 272. 277. 

Receptacle, 247. 255. 

Red-topped cbiry, 56. 

Reeds, 63. 

Regions, botanical, 334. 

Resinous trees, 384. , 

Resins, 97, 98. 

Rhizoctonia, 373. 

Rhizomorpha, 369. 

Rhizophora, 224. 

Rhododendrons, 128. 132. 

Rhubarb, 433. 

Rice, 426. 

Rice plantations, 162. 

Ringing trees, 88. 251. 

Rivers, 147. 170. 

Robinia, 355. 

Rocks, 174. 

Roots, 16. 30. 159. 289. 

, duration of, 27. 

, germs of, 221. 
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Rosaceae, 397. 415- 

Rose-tree, 374. 

Rose-wood, 40. 

Rot, 374. 

Rotation of crops, 199. 209. 

Rushes, 63. 

Rust, 875. 

Rye, 144. 215. 375. 425. 

grass, 412. 



S. 



Saffron, 374. 

Saintfoin^ 414. 

Salicaria, 342. 

Salicomia or saltwort, 341. 

Saliva, 97. 

Salsafy, 256. 

Salsola, 141. 341. 

Salt, 434. 

Salts, 96. 

Sand-hills, 177. 179. 

Sands, 170. 

Sap, 11. 46. 68. 363. 399. 

— , composition of, 70. 76. 

— , descent of, 85. 

, exhalation of, 71. 

•, rise of, 47. 92. 

, velocity of, 48. 69. 

Sapoteae, 100. 
Sarmentaceae, 400. 
Saule en herbe, 28. 
Saxota, 342. 
Scales, 58. 
Scarlet poppies, 108. 
Scions, 222. 231. 287. 
Scorzonera, 255. 262. 
Sea-kale, 435. 
Sea-matweed, 180. 
Sea-salt, 141. 
Secretions, excretory, 101. 

, internal, 98. 

Seed. 15. 143. 151. 175. 203. 

240. 242. 259. 279. 282. 

353. 377. 405. 421, 432. 



Seed, conveyance of, 336. 

, structure of, 282. 

Seminal leaves, 54. 
Sensibility, 7. 
Sensitive plant, 7. 9. 
Sepales, 241. 
Service-tree, 397. 
Shoot, 45. 
Short manure, 196. 
Silex, 69. 96. 
SiUques, 272. 
Sleep of plants, 110. 
Slip, 220. 223. 227. 
Smoke, 362. 
Smut, 374. 426. 
Social plants, 341. 
Soda, 69. 96. 
Soil, 173. 

, argillaceous, 176. 

, siliceous, 176. 

— > improvement of, 180. 

186. 
Solanum family, 437. 
Soldering, 327. 
Soot, 195. 
Sorghum, 427. 
Spade, 181. 
Spanish chesnut, 279. 
Spawn of mushrooms, 228. 
Species, 299. 331, 344. 
Spelt, 420. 425. 
Spermoderm, 259. 282. 421. 
Spike, or spica, 247. 
Spindle-shaped root, 23. 
Spongiole, 17. 20. 
Stamens, 245. 252. 260. 304. 

354. 
Standards, 383. 
Stapadra, 81. 
Starch, 425. 
Station of plants, 333. 
Stem, 28. 

, endogenous, 31. 

-, exogenous, 31. 



-, germs of, 221. 
-, structure of, 31. 
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Stem, sabternmeous, SO. 

Steppes, 177. 

Stigma, 244. 

Stipnla, 52. €0. 

Stock, 231. 

Stoma, 51. 71. 

Stone-fruit, 27a 

Stones, 186. 

Straw, 42a 

Strawberry, 228. 276. 397. 

Stjle, 244. 

Subdiyision of plants, 219. 

Succulent leaves, 53. 

■ plants, 221. 226. 

228. 
Sugar, 91, 92. 399. 
Sugar-cine, 35. 221. 
Sulphate of lime, 190. 
Sundew, 8. 
Sunflower, 75. 
Sur ^coroe, 383. 
Swedish turnips, 417. 
Sweeping hairs, 260. 
Sweetwort, 400. 
Sycamore, 388. 
Syngenesis, 255. 



Trubeae, 12. 
Tragopogon, 256. 
Transplanting, 389. 
Trees, cultivation of, 380. 
— ^ for timber, 384. 

for fuel, 384- 

» grafting of, 231. 

platitude of, 144^ 403. 

431. 

, seedling, 234. 

, 1st class, hard wood,|382. 

, 2d ditto» soft wood, 382. 

, 3d ditto, resinous wood, 

382. 

, transplanting, 389. 

Trefoil, 373. 
Trenches, 160. 184. 
Tridcum spelta, 420. 

turgidum, 424. 

Tuberous roots, 25. 416. 
Tubular florets, 263. 
Tuft, 258. 
Tulip, 346. 
Turkey com, 144. 
Turnips, 209. 417. 435. 
Turpentine, 100. 



T. 

Taillis, 383. 

Tan, 136. 

Tannin, 386. 

Tanks, 161. 

Tap-root, 22. 

Tar, 100. 

Tears, 97. 

Temperature, 118. 127. 143. 

Tendrils, 49. 355. 

Testa, £82. 

Theory of radiant heat, 155. 

Thorns, 49. 356. 

Timothy grass, 25. 

Tomata, 437. 

Topinambour, 417. 

Toms, 246. 274. 



U. 

Umbel, 246. 

Umbelliferous family, 437. 
Unitiges, 235. 



V. 

Vacdnium macrocarpum,337. 
— — ^— oxycoccus, 337. 
Valerianeae, 329. 
Valves, 266. 
Variations, 331. 344. 
Variegated leaves, 359. 
Varieties, 330. 344. 
Varnishes, 100. 
Vascular system, U. 
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Vegetable poison, 7. 
Vertical windows, 135. 
Verticellate, 274. 
Vine, 144. 208. 215. 355. 
Viscum album, or mistletoe, 

18. 370. 
Vit exagnus castus, 119. 
Volatile oils, 98. 101. 



W. 

Walnut, 144. 397. 431. 
Water, 93. 132. 146. 213. 
252. 

of lakes, 147. 

of marshes, 148. 

■' of ponds, 148. 

■ of rivers, 147. 

■ of springs, 148. 
, rain, 107. 149. 

Water-cresses, 435. 
Watering, 133. 146. 
, artificial modes of, 



158. 



Watering seeds, 151. 
Weeds, 143. 204. 
Wheat, 144. 215. 424. 
— — , hard, 425. 

, miraculous, 425. 

, Polish, 425. 

White frost, 140. 
White wood, 39. 
Whorl, 241. 256. 
Willow grass, 28. 
— — tree, 26. 227. 
Wind, 129. 154. 

f, bise, 129. 

-, mistral, 129. 



-^ sirocco, 129. 



Windows, inclined, 135. 
— — -, vertical, 135. 
Wood, 13, 33. 36. 147. 211, 
, combustion of, 95. 



159. 



160. 



• by filtration, 158, 
' by irrigation, 158. 

• com, 151. 

• fruit-trees, 152. 
■ meadows, 151* 

• pots or engines, 1 58. 



, frozen, 45. 

Woody fibre, 41. 

X. 

XylophylU, 353. 



Y. 



Yest, 424. 
Yucca, 36. 
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